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B Oo 
WRITTEN BY THE 


A THOR. 


HE GENERATION of ANIMAL 
HEAT, inveſtigated, With an Intro- 


_ duction, in which is an Attempt to point out, 


and aſcertain, the Elementary Principles and Fun- 
damental Laws of Nature; and apply them to 
the Explanation of ſome of the moſt intereſting 
Operations, and ſtriking Appearances of Che- 
miſtry. 8yvo. 25s. 6d. Boards. 1788. 


On the ELEMENTARY PRINCIPLES of 
NATURE; and the Simple Laws by which they 
are Governed, Being an Attempt to demon- 
ſtrate their Exiſtence, and to explain their 
Mode of Action; particularly in thoſe States, 
in which they produce the Attractions of Cobe- 
fron, Gravitation, Magnetiſm, and Electricity; 
and alſo Fire, Light, and Vater. 8vo. 56, 
Boards. 1789. 


On ELECTRICITY: with occaſional Obſer- 
vations on Magnetiſm. Pointing out the In- 
conſiſtency and Fallacy of the Doctrine of Po- 
ſitive and Negative Electricity; and inveſti. 
gating and explaining the true Principles, Com- 
poſition, and Properties, of Electrie Atmoſpheres. 
8 vo. 2% 1791. 4 


Books coritien by the Author. 


4. On the PROPERTIES of MATTER, the 
PRINCIPLES of CHEMISTRY, and the 
Nature and Conſtruction of AERIFORM 
FLUIDS, or GASES, In which the Abſur- 
dities of the Theories hithgrto advanced, and 
generally received, reſpecting thoſe Subjects, 
arc fully expoſed; and ſuch an Explanation of 
them given, as Reaſon naturally points out; 
and every Obſervation fully confirms. 8vo. 
25. 64, Boards. 1792. | 


3. On ELECTRIC ATMOSPHERES. In which 
| the Abſurdity of the Doctrine of Poſitive and 
| Negative Electricity is inconteſtably proved; and 
| the real Nature, Production, Mode of Exiſt- 
| ence, and Properties, of Atmoſpheres in an Eletiric 
! State, are clearly demonſtrated and fully ex- 
| plained, To which is prefixed, a LETTER, 
| | addreſſed to Mr. READ, of Knightſbridge; in 
| Reply to his Remarks on the Author's former 
Trat on Electricity, &c, Byo, 36. Boards. 
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TRurn is, at all times, conſiſtent with it- 
ſelf: whatever, therefore, is not conſiſtent with 
Itſelf cannot be true. As truth is the great 
object of my purſuit, I make it an invariable 
rule never to admit of any principle, or opinion, 
which is, in any reſpect, evidently inconſiſtent 
with itſelf: ſuch inconſiſtency is, with me, an 
indubitable mark of error; and that mark is a 
certain criterion by which I infallibly judge that 
truth 1s not there. 


Such being my rule of conduct, no wonder it 
have been diſſatisfied with the philoſophical 
opinions both of my predeceſſors and co-tempo- 
raries, and have ventured to think for myſelf ; 
for no ſyſtem of philoſophy which hath been hi · 

B | 
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| therto offered to the world, is free from the moſt 
glaring inconſiſtencies ; they cannot therefore be 


true ; and are not, therefore, by any means ca- 
pable of giving ſatisfaction to a truly philoſophi- 
cal mind. Indeed, not'one of them attempts to 


give that kind of ſatisfaction which an inquiſitive 


mind requires; for, although the beauties and 


wonders of creation are produced by means of 
the peculiar arrangements of its component 
parts; thoſe peculiar arrangements and their 
laws have never been attended to. Some few in- 
ſtances of peculiar arrangements, or their effects, 
too ſtriking to be overlooked, have been paſſed 
over by learnedly referring them to incompre- 
henſible, immaterial powers: whatever was inex- 
plicable by the fabricator of a theory on account 
of his imperfect views of the principles of na- 


ture was a myſterious hidden power; immaterial, 


but yet capable of doing «every thing with mat- 


ter; and polled of that very property which 
ſuited the hypotheſis at that time and in that 
place. In fact, to fave trouble, and to have pro- 
perties of all kinds, at all times in readineſs, it 


was dete. mined upon that every particle of mats 
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ter ſhould have a property of attraction and re- 
pulſion—ſphere beyond ſphere; and if one 
ſphere of each was not ſufficient to explain the 
matter, half a ſcore of theſe immaterial ſpheres 
of contrary powers, alternating with each other, 
was allowed of: as to their extent it is always 
juſt equal to what is neceſlary to explain the mat - 
ter in queſtion. To complete the ſyſtem, how- 
ever, it was found moſt convenient to make the 
ſame immaterial ſphere, or power poſſeſſed of 
both attraction and repulſion ; two ſimilar ſpheres, 
ſometimes attracting, at others repelling, and 
ſometimes doing both together, as beſt ſuits the 
cafe ; which happy improvement was made in 
France a few years ago, and is now for its beauty 
and ſimplicity cagerly embraced by the generality 
of modern philoſophers, among whom J am 


lorry to ſee my countrymen, 


That the ſyſtems of philoſophy, hitherto pro- 
poſed, are founded upon error and lead to ab- 
ſurdity, is abundantly evident: the two leading 
theories are the phlogiſtic doctrine of Stahl and 
the anti-phlogiſtic ſyſtem of Lavoiſier; and it 
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is not a little ſingular, that numbers of the firſt 
philoſophers in the world ſhould have been many 


years anxiouſly engaged in attempting to aſcer- 


tain, and as yet it is not decided, whether there 


be ſuch a principle as phlogiſton, or not. Surely 


the difference between right and wrong, be- ö 
tween truth and error, between exiſtence and 
non-exiſtence, is not ſo ſmall as. to be imper- 4 
ceptible ! But, neither the favourers of Stahl, nor 
the believers in M. Lavoiſier's doctrine, have . 


been able to prove that their theory is true; con- 
ſequently, it is a preſumptive proof that neither 
| of thoſe theories are true. In fact, they are 
both imperfe&t; Stahl was right in adopting 

. phlogiſton, but his theory was left lame by over- . 
looking the anti-phlogiſtic principle; and M. ; 
Lavoiſier's hypotheſis is ſtill more defective by | 
overlooking both. 8 


That the phlogiſtic theory of Stahl is imper- 

F fect, muſt be evident to every one who is ac- 
| quainted with it; for though it hath been many 
years under the protection and improvement of 


the moſt eminent philoſophers, it ſtill is inconſiſ- 
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„ 
tent with itſelf and confeſſedly abſurd; for Dr. 


Piieſtley, than whom none deferves more of 
philoſophers, ſince, perhaps, none hath done ſo 
much in ſupport of ſcience, after all his experi- 
ments and obſervations, gives no better an ex- 
planation of the calcination of iron with water, 
and of its reduction with inflammable air, than 
this, that in the former caſe, iron will part with 
its phlogiſton to combine with water; and in the 
latter, that iron will part with water to combine 
with phlogiſton; but, as [ am fully convinced 
of the exiſtence of phlogiſton, it is not my pre- 
ſent intention to combat againſt thè theory 
which ſupports it. What I have juſt now ad- 
vanced proves its imperfection. I haſten there- 
fore, to conſider the anti- phlogiſtic doctrine, and 
to prove that it is inſufficient, abſurd, and con- 
ſequently is neither worth the attention of philo- 
ſophers, nor capable of being maintained by their 


ingenuity, 


M. Lavoiſier I eſteem as an excellent chemiſt, 
but not a ſound reaſoner; and think that the 
world is much indebted to him for his very valu- 
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able labours in chemiſtry; and for his theory, 


which is captivating by its ſimplicity; but un- 


fortunately too ſimple. bl eſteem the man who 


diligently ſeeks after . and as freely 


imparts the reſult of his reſearches, and even his 
conjectures, when plauſible ; as they may lead, 
if imperfe& themſelves, to others immediately 
connected with the truth. Such a mind needs 
only to ſee the truth, to abandon every thing for 
it, When the ſearch is unfortunately after fame, 
the fabricator of a theory which meets oppoſi- 
tion, generally ſuſfers a defection in ſeveral 
ſenſes ; he cannot /ee any reſult which militates 
againſt his own opinion; he is deaf to every ar- 
gument in ſupport of a contrary theory, and feels 
extremely ſore when any one touches the imper- 
fections of his own. As for my own part, I ho- 
neſtly confeſs that truth hath been, and ſtill is, 
the grand object of my purſuit ; I wiſh to bring 


forward the theory which nature hath taught me, 


as a reward for the conltancy of my attention to 
her, and her alone, from a full conviction of its 
veracity ; but, were it proved to be e roneous, I 
ſhould give it up without hefication, becau'e it is 
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LF I 
not a theory which I ſeek, but truth ; and to that 
alone I wiſh, inſeparably, to attach myſelf. 


It is wonderful to me that philoſophers ſhould 
Pay ſo little attention to the materials with which 
they build their theories, after having: ſeen the 
number of hypotheſes which have been propoſed, 
adopted, confuted, and forgotten in all ages; 
merely becauſe they were founded upon uncer- - 
tainties, and formed of viſionary ideas, or rather 
of terms, without ideas, cemented together by 
the myſtic powers of incomprehenſible immate- 
rialities: yet ſuch are the principles ſtill employ- 
ed, and ſuch will be the fate of the theories form- 
ed with them; for when a modern chemiſt talks 
of air being formed of oxygen and caloric, what 
is that but making uſe of terms without ideas ? 
for what idea can h: form of the manner in which 
oxygen and caloric combine and exiſt together, 
ſo as to form a particle of air? What idea, pre- 
ſented by nature, when ſhe more immediately 
adapts herſelf to our ſenſes, can help us, by ana- 
logy, to ſce it poſſible that fire can thus be 


changed and tamed in its nature, fo as to exiſt, 
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not in immediate connection with matter, but yet 
deprived of all its active and eſſential properties 
as fire? For it is impoſſible, if the atmoſpheric 
ſtate of oxygen depends upon caloric, that more 
than a very ſmall portion of that caloric can 
be in actual contact with the particles of oxygen. 
In ſhort, the whole ſyſtem of modern philoſophy 
is ſo made up of words without ideas, 1s ſo de- 
pendent upon the incomprehenfible powers of 
attraction and repullion, formed of ſpheres of 
attractive and repulſive, though immaterial pro- 
perties, extended around particles of matter, and 
alternating with esch other, that it may truly and 
juſtly be called the © baſcleſs fabric of a viſion,” 
which will, ere long, be diſſolved, and © leave 


not a wreck behind.“ 


As fire, or caloric, is the grand agent of na- 
ture, and as it is connected, more, or leſs, with 
every operation of the chemiſt, I ſhall, at preſent, 
confine myſelf chiefly to the conſideration of fire, 
and the fimpler forms of matter expoſed to its 


influence ; for the operations of nature may be 


ſooner ſeen and comprechended, by attending to 
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her in her ſimpleſt, than in her more complicated 
ſtates; and as ſhe is always conſiſtent with her- 
ſelf, I ſhall prove that the anti- phlogiſtic doctrine 
is neither conformable to her, nor conſiſtent with 


itſelf, in theſe her leſs complicated operations; 


and is, therefore, erroneous in toto: and ſhall 


then offer ſuch principles and explanations as are 
conſiſtent both with nature and themſelves. 


SECTION I. 


A few remarks on the general properties of Caloric, 
according to the opinion of M. Lavoiſier. 


T is not my intention to enter upon the full 

examination of all the leading errors of the 
anti-phlogiſtic doctrine; that would take up 
more time than the ſubject deſerves—in fact, it 
is not neceſſary ; for if it be proved to be erro- 
neous in its firſt principles, the theory, fabri- 
cated with thoſe principles muſt be falſe, how- 


ſoever ingeniouſly contrived, 


Some few of its abſurdities I pointed out in 
my tract on the properties of matter, particularly 
with reſpect to the uſe which M. Lavoiſier makes 
of caloric—he ſuppoſes it is ſimple and not com- 
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pounded: capable of penetrating every thing ; 


conſequently, powerful, active, and incoercible ; 
yet, he makes a few grains of oxygen capable of 
fixing and taming into quieſcence and frigidity, 
as much caloric as will fill a large receiver, al- 


though not the thouſandth part of that caloric is 


in contact with the oxygen, or near it. In like 


manner it will ſurround particles of hydrogen, 
of azote, of volatile alkali, of different acids, 
by all of which it is fixed and deprived of its ac- 


tivity and igneous properties. In that ſlate of 


bondage he makes it perform inconſiſtencies : it 


prevents any two particles of the- ſame kind, 
whether of oxygen, azote, acid, or alkali, from 
coming together; ſo far it is conſiſtent in its ope- 
rations; one atmoſphere of caloric repels an- 
other—but when an acid; with its caloric, is 


commixed with an alkali furrounded by its ca- 


loric, theſe different atmoſpheres, though the 


ſame ſimple principle and reſpectively repulſive 
among themſelves, will then powerfully attract 
each other and draw the particles of acid and 
alkali, they ſurround, into contact, and there 


leave them This M. L—— aſſcits, conſequent- 


1 


. r OR TS One + 


; oY, Ron c 
ai, Res Tos, Foo Ge : 


- * 
PS 2 ha 
: i. Eo Tae Eo TE 
A. od 


3 


46 


ly, he makes caloric, in ſimilar ſtates, to be 
ſometimes repulſive, at others attractive, and 
ſometimes both repulſive and attractive to itſelf 
at the ſame time: for, whatever be the particles 
which it ſurrounds, thoſe particles can have no 
action upon each other, on account of the 
widely extended atmoſpheres of caloric around 
them. This, indeed, is no more than an inex- 
plicable inconſiſtency, which may be readily 
overlooked by thoſe who can admit the glaring 
improbability that fire can be rendered perma- 
nently cool and refreſhing, by being in the neigh- 
bourhood of a particle of oxygen; however, it 
would have been as well if M. L had not 
given to caloric the appellation of © the cauſe of 
« repulſion,” unleſs he had given his readers 
ſome ſhort account of the manner in which the 
repulſive cauſe is ſometimes attractive. But 


enough of this ſubject here. 


I ſhall now conſider attentively and minutely 
the action of nitrous acid upon mercury. I ſhall 
pay particular attention to M. L 'S princi- 
ples and explanations, as I procced, and ſhall 


0 
i 
0 | prove, inconteſtibly, that thoſe principles are 


not ſufficient to account for the changes that 


| take place in theſe experiments; that thoſe 
explanations are inconſiſtent with themſelves, 
and, conſequently, that both are inadmiſſible and 
unſarisfatory. 
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SECTION II. 


A conciſe flatement of the anti-phlogiſlic explanatioft of 
the ſolution of mercury in nitrous acid. 


CCORDING to the anti-phlogiſtic theory, 
mercury is a ſimple ſubſtance : 


. 
Caloric, if any thing but the cauſe of repul- 
ſion, is a ſimple, homogeneous matter ; and 


Nitrous acid is compoſed of azote and oxygen. 


If mercury be put into nitrous acid, a calx is 
formed, and nitrous air is generated ; therefore, 


Mercury attracts oxygen from axote. 


It that calx be expoſed to the action of caloric, 
the mercury is left in its ſimple ſtate, and the 
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oxygen with caloric form oxygen gas, conſe» 
quently, | 


Caloric attrafts oxygen from mercury. 


If mercury be expoſed to the action of oxygen 
gas, the gas will be decompoſed, and the mercury 


with the oxygen will form a calx ; therefore, 


Mercury attratis oxygen from caloric. 


If nitrous acid be ſubjected to the influence of 
caloric, oxygen gas ill be produced; conſe- 
quently, | 


Caloric attracts oxygen from azote, : 


If nitrous gas be mixed with oxygen gas, the 
latter loſes its caloric, and together they form 
nitrous acid ; therefore, 


Azote atiracts oxygen from caloric. 


In ſhort, the whole proceſs of diſſolving mer- 
cury in nitrous acid, reducing the calx, and pro- 


e 

ducing nitrous acid again by the mixture of the 
nitrous and oxygen gaſes formed in the proceſs, 
is thus explained ; 


Mercury attracis oxygen from azole ; 
Caloric attrafts oxygen from mercury ; and 
Azote attracts oxygen from caloric ; ſo that 


Mercury attracts oxygen; caloric attracts it ſtill 
more powerfully ; but azote moſt powerfully : yet 
mercury will attract it from azote ! If to this we 
add the preceding concluſions properly collocated, 
we ſhall have à charming ſtring of inconſiſtencies ; 


Caloric attracts oxygen from mercury, and 
Mercury attracts oxygen from caloric ; 
Caloric attracts oxygen from azote, and 
Azote attrafts oxygen from caloric, 


But, at preſent, no more need be ſaid to con- 
vince thoſe who are open to conviction, of its fal- 
lacy; and thoſe who, through prejudice, will 
not, or, from want of capacity, cannot fee the 
force of theſe objections, would remain equally 
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So We, 
blind or ſtupid, were the liſt of abſurdities ſwel- 
led ad infinitum ; for which reaſon I ſhall leave 


the preſent ſubject, and proceed to that of the 
next ſection. 


SECTION III. 


Mercury is not a fimple, uncompounded ſubſlance ; but 
by combination with oxygen it loſes a principle, and 
ſuffers a change in its properties, and in its relative 
porters of attraction. 


I is an undoubted fact that mercury will be- 

come a calx by being properly expoſed to the 
influence of oxygen gas, in a ſufficient degree of 
heat; conſequently, if oxygen gas be formed of 
oxygen and caloric, it is evident that mercury 
attracts oxygen from caloric. 


It is equally certain, that when mercury is put 
into nitrous acid, it attracts the oxygen from the 
azote, and becomes a calx. 


But it is alſo evident, that when mercury is re- 
vived by means of caloric, and oxygen gas is 
| D 2 oy 


— 
— — 
— — — 


| | 1 
| | 1 produced, that caloric attracts oxygen from mer- q 
i cury. | | 
1 f 
10 This concluſion is fo diametrically oppoſite to 4 
li the firſt, that, as the explanation ſtands, it is in- ; 
i admiſſible; and it muſt of courſe follow, that | | 
li there muſt be ſome error in the ſtatement; and, 1 
| conſequently, mercury, oxygen, and caloric, can- 4 
| not all be ſimple bodies. | 4 
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Oxygen is, however, ven. con. a ſimple prin- 


> ——_—_——— 
— — 
— - 


ciple; it is peculiarly evident in nitrous acid, 
and its preſence in pure air, and in combination 
with mercury, when in the ſtate of calx, by ex- 
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1 poſure to pure air or nitrous acid, is equally cer- g 
[] tain : in every ſtate it is the ſame principle with | 
| the fame properties, though more or leſs ei- 
dent, according to the nature of the ſubſtances 4 
with which it may be combined, and the diffe- 3 
rent effects they have upon it. 3 
But can we ſay as much of mercury ? 1 


We know that when mercury is put into nitraus 
acid, it will attract oxygen from azote, and with is 
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form a calx; we know that caloric will attract 
that oxygen from the calx, and leave the mer- 
cury diſengaged : conſequently, mercury attracts 
oxygen more powerfully than azote does, and 
caloric has a ſtronger. affinity with it than mer- 
cury has. It ought, therefore, to follow, that if 
mercury in nitrous acid be expoſed to the free 
action of caloric, the caloric, as being the moſt 
powerfully attractive to oxygen, fhould ſeize it 

at once, and leave the azote diſengaged and the 
mercury unaltered, as happens in other caſes of 
chemical affinities; but that is by no means the 
caſe, the caloric aſſiſts the ſolution of the mer- 
cury, and will not attract the oxygen till it hath 


deen combined with the mercury; conſequently _ 


the mercury, by combining with oxygen, J/ofes 
fome principle which enables it to take the oxy- 
gen from both azote and caloric; but being de- 
prived of that principle, caloric alone is capable 
of depiiving it of the oxygen. 


Since, therefore, mercury, in its entire ſtate, 
attracts the oxygen both from azote and caloric ; 
but when in the ſtate of calx, caloric is more at- 
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tractive to oxygen than it is, it is evident that 
mercury is not a ſimple body, becauſe when en- 
tire it poſſeſſes a power which, ceteris paribus, 
it does not poſſeſs in the ſtate of calx. 


Again, when mercury is diſſolved in nitrous 


acid, in their common temperature, the mercury 


attracts the oxygen and becomes a calx, and the 
other part of the acid, chiefly azote, aſſumes the 
ſtate of nitrous gas. Ia that ſtate the azote muſt 
be poſſeſſed of caloric ſufficient to keep its par- 
ricles in an aeriform ſtate; that caloric prevgouſly 
exiited in the nitrous acid, as a compound; and 
confequently in this caſe alſo, mercury attracts 
oxygen both from caloric and azote. Expoſe 
this calx to the action of caloric, and the caloric 
alone will attract the oxygen from the mercury, 
although a moment before, the united attractions 
of both caloric and azote could not prevent the 
mercury from combining with the oxygen ; con- 
ſequently mercury cannot be a ſimple body, but 
it muſt undergo ſome change in its nature and 
properties when it combines with oxygen; and, 


as ſimple principles are unalterable in their pro- 


( 23 ) 
perties, mercury, when it parts with oxygen to 
caloric, muſt have loft ſome principle which en- 
abled it to take oxygen from caloric ; therefore, 
mercury, when entire, poſſeſſes a principle which 
it loſes when it becomes a calx. | 


If mercury, (in its entire ſtate ſo ſtrongly at- 
tractive to oxygen as to take it from both azote 
and caloric, conjointly or ſeparately) loſes that 
powerful attraction to oxygen by being deprived 
of ſome principle, naturally preſent in mereury, 
and upon which its metallic properties and pe- 
culiar attraction to the oxygen of nitrous acid in 
part depends, what becomes of that principle 
when mercury attracts oxygen from azote? What 
is its nature and properties? 


Since mercury evidently loſes a part of its 
power of attraction to oxygen, by being deprived 
of this principle, it is natural to ſuppoſe that 
this principle hath ſome kind of affinity, in it- 
ſelf, to oxygen; and, conſequently, with what- 
ever body it enters into combination, after being 
ſeparated from the mercury, to that body it 


18 


ougght to give an attraction to oxygen; and, if it 
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* j already hath an affinity with oxygen, by its being I 
Ut | conjoined to that body, that affinity ought to be f 
lf ji rendered more powerful, If we carefully attend f 
Ui to the circumſtances attending the ſolution of I 
18 mercury in nitrous acid, we ſhtil immediately I 
| | } perceive that this is in reality the caſe; for when | 
if mercury attracts oxygen from the nitrous acid, 1 
5 the azote, the other principle in that acid, aſ- I 
il ſumes an aeriform ſtate, and becomes poſſeſſed 9 
„ of an increaſed power of attracting oxygen, as 
{i is abundantly evident from this conſideration; 
| l; Caloric is capable of attracting oxygen from the 
it azote of nitrous acid, and of forming with it 
14 5 | — 
ly ! oxygen gas; but when mercury hath deprived ni- ; 
lf trous acid of part of its oxygen, the azote, in F 
* the ſtate of nitrous gas, will rapidly ſeize the 
th oxygen from the caloric of oxygen gas; conſe- 
quently, as the azote can now take the oxygen 
from caloric, which in the ſtate of nitrous acid 4 
the caloric eaſily took from it, it is evident that ! 
the azote hath acquired a greater power of at- 3 


tracting oxygen than it had before. its oxygen 
was * 


from it by the mercury; therefore it 
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muſt have acquired an additional principle upon 
which its increaſe of power depends—and that 
additional principle muſt be the very principle, 
attractive to oxygen, which the mercury, at 
the moment of ſolution, was found to have loſt, 


Mercury, in its entire ſtate, hath a greater at- 
traction to oxygen than either azote or caloric. 


Azote in nitrous acid hath a leſs powerful at- 
traction to oxygen than either mercury or caloric 
hath. 


Mercury, by combining with oxygen, hath 
a leſs powerful attraction to that oxygen than ca- 
loric has, and hath, therefore, 4% ſome princi- 
ple upon which its greater attraction depended; 


and 


Azote, by ſupplying the mercury with oxy- 
gen, acquires a ſtronger attraction to oxygen 
than caloric has, which it, therefore, derives 
from the principle it received from the mercury 


in return for its oxygen. In ſhort, when Hat 
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principle 1s combined with mercury, the mer- 
cury hath. the greateſt power of attraction to 
oxygen; bur, when it is transferred to the azotic 


part of nitrous acid, that acquires the highef 


power of attracting oxygen. 


Let us particularly attend to the evident 
changes' which take place in the mercury and 
nitrous acid, in conſequence of the mercury 
attracting oxygen from azote, and in return, the 
azote receiving this principle from mercury. 


— 


Mercury, in its entire ſtate, is a mild fluid, 
poſſeſſed of metallic ſplendour and great mobi- 
lity; by loſing its peculiar principle, and ac- 
quiring oxygen, it becomes a looſe, powdery 
maſs, without any appearance of fplendour or 
metallic properties, and 1s poſſeſſed of virulent 
and deleterious qualities, ſuch as ſeem not con- 
ſiſtent with the mildneſs of the mercury when 
conjoined to an acid in the moſt concentrated 
fate ; as that by dilution may be rendered inno- 
cent to the human body, which this combination 
cannot. 


16 


Nitrous acid, in its common ſtate, is a fluid in 
the common temperature of the atmoſphere ; 
but when mercury is added to it in that ſtate, 
the mercury ſeizes upon oxygen, and forms a 
calx with it; and, at the ſame time, the azote 
aſſumes an aeriform ſtate, ſtrongly attractive to 
oxygen, and taking a certain portion of it along 
with it, 

This change from a liquid to the ſtate of an 
aeriform fluid, is affected at the very moment 
that the azote acquires the power of attracting 
oxygen from caloric; at the very inſtant when 
mercury loſes the power of attracting oxygen 
from caloric; for the azote aſſumes the aeriform 
ſtate when mercury gives it its peculiar principle 
in exchange for oxygen. Conſequently it ap- 
pears at once probable, that the acquiſition of 
that principle is the very cauſe of its aeriform 
ſtate, as well as of its newly- acquired power of 


attracting oxygen from caloric; and that conjec- 


ture points out the propriety of inquiring what 
it is which renders the azote with the oxygen it 
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SECTION Iv. 


All gaſes cannot owe their aeriform ſtate to one cauſe : 
two diſtin principles are neceſſary to their produc- 
tion ; and one of thoſe principles is that ſeparated 
from the earth of mercury, when it combines 


with oxygen. 


CCORDING to the anti-phlogiſtic doc- 

- >» trine, mercury and caloric are ſimple, or 
uncompounded, and nitrous acid is compoſed of 
azote and oxygen; conſequently, as theſe are all 
the matters employed in the experiment in queſ- 
tion, when nitrous gas is produced, it muſt fol- 
low, that the azote, when partly deprived of its 
oxygen by the mercury, muſt be rendered aeri- 
form by means of caloric, which keeps the par- 
ticles of azote, not ſaturated with oxygen, far 
diſtant from each other, by its forming itſelf 
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into an atmoſphere around each particle of azote 
as a baſis; or, at leaſt, that caloric acts as the 
cauſe of repulſion, which prevents thoſe Parti- 
cles from communicating with, or acting upon 
each other. 


If, now, the calx of mercury be expoſed ta 
the action of caloric, the mercury recovers its 
fimple metallic ſtate, and the particles of oxy- 
gen acquiring each an atmoſphere of caloric, 
or being kept aſunder by the caloric acting as a 
repulſive cauſe, expand into the ſtate of oxy- 


gen gas. 


It 1s very evident, then, that caloric, or the 
cauſe of repulſion, as M. Lavoiſier calls it, 
prevents the baſes of nitrous gas from approach- 
ing near to each other; and it has the ſame ef- 
fe&t upon the particles of oxygen, by keeping 

them far removed from each other. | 3 


But, if the nitrous and oxygen gaſes be mixed 
rogether, though each particle of both oxygen 
and azote 1s ſurrounded by an atmoſphere of ca- 


Ss 


toric, or repulſion, yet the particles of azote 
and oxygen will be brought into contact, and 
combine together fo as to form nitrous acid— 
but they could not act upon each other but by 
the mediation of the caloric ſurrounding them, 
as thoſe repulſive atmoſpheres alone were in con- 
tat; conſequently, caloric is both repulſive and 
attractive to itſelf, in the ſame ſtate; and the 
very cauſe of repulſion is, at the fame time, 


and in the fame circumſtances, the cauſe of at- 
traction ! 


This concluſion is fo maniſeſtly abſurd, that 
it cannot be admitted by any one but an anti- 
phlogiſtian; and, therefore, I ſhall leave it to 
thoſe who delight in inconſiſtencies, and venture, 
once more, to make uſe of my own reaſon in 
ſeeking for an explanation of the fact, a little 
more conſiſtent with itſelf. 


It is an undoubted fact, that when azote is 
partly deprived of its oxygen by mercury, it 
affumes an aeriform ſtate; in that ſtate the par- 
ticles of azote, with. the oxygen they may re- 
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(3 ) 
tain, are evidently ſurrounded by atmoſpheres of 
ſome kind, which preſſing againſt each other, 
keep the baſes they ſurround far removed from 


each other. 


It is equally certain, that the particles of 
oxygen, when in the ſtate of oxygen gas, are, 
likewiſe, kept in that ſtate by an atmoſphere of 
ſome kind, extended to a conſiderable diſtance 
around each particle—theſe. atmoſpheres, like 
thoſe ſurrounding; the baſes of the nitrous gas, 
preſs againſt each other, ſo as to prevent the 
particles of oxygen from approaching near to 


each other. 


It is likewiſe an incontrovertible fact, that 
when the two gaſes are mixed together, the at- 
moſpheres ſurrounding the particles of oxygen 
attract the atmoſpheres of the nitrous gas; and 


drawing their reſpective baſes into contact, en- 


tirely deſtroy each other's atmoſpheric arrange- 


ment, and diſappear ; conſequently, the atmoſ- 
phere ſurrounding a particle of azote, is of a dif- 
ferent kind from that around a particle of oxy- 
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gen, becauſe they powerſully attract each other; 
whereas, an atmoſphere of either kind is repul- 
fire to every atmoſphere ſimilar to itſelf; there- 
fore it muſt follow, that if one of thoſe atmoſ- 
Pheres is formed of caloric the other is not; and 
if both are not caloric, to a certainty, neither of 
them is, in all probability, 


If, therefore, caloric can render particles of 
matter aeriform, it is very certain that there is 
alſo another principle, which is not caloric, that 
can form itſelf into an atmoſpheric ſtate around 
particles of matter and render them aeriform ; 
and, conſequently, as it hath been demonſtrated 
that mercury, when it combines with the oxygen 
of nitrous acid, loſes ſome principle which the 
azote becomes poſſeſſed of when it aſſumes the 
aeriform ſtate and becomes nitrous gas, it is at 
leaſt probable, that it is the very principle which 
was acquired from the mercury, with which it 


becomes inveſted, ſo as to be rendered aeriform ; 
and that this is more than probable, I ſhall now 
demonſtrate, 
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Caloric is not a ſimple element; it is compoſed of twws 
principles, one of which combining with the earth of 
mercury reſtores it to its metallic flate ; the other, 
With oxygen forms pure air; and they only poſſeſs 
the properties of caloric when combined with each 
other, in a ſtate of freedom eo the attraction of 
other principles. 


J 


AVING proved that when mercury com- 
bines with the oxygen of nitrous acid and 
forms with it a calx, it loſes a principle, and is 
no longer in a metallic ſtate; it muſt follow, 


that the calx only contains the ſolid earthy part 


of the mercury, which requires ſome other prin- 
ciple to render it entire, or pure mercury, 


If that calx, compoſed of the earth of mer- 
cury and oxygen, be properly expoſed to the 
% „ 


(0-3 


action of caloric, the earth of the mercury aſ- 
ſumes its metallic ſtate, and the oxygen becomes 
aeriſotm; this being a fact it muſt follow, that 
the earth of the mercury hath regained the prin- 
ciple it had loſt: it loſt that principle when it 
acquired oxygen, and it now regains it when 
that oxygen is taken from it, 


From what hath it acquired this principle? 
Certainly from caloric ;---is it then caloric ?--- 
If it be, then, when mercury gives that principle 
to azote in exchange for oxygen, and nitrous 
gas is produced, that nitrous gas mult owe its 
aeriform ſtate to caloric. _ 


But, when the calx of mercury acquired its 
loft principle from caloric, the oxygen ſeparated 
from it became aeriform-=-is it caloric, alſo, 
which renders the oxygen aeriform? No, it can- 
not be ; the repulſive atmoſpheres of the oxygen 
gas rapidly combine with the repulſive atmoſ- 
pheres of the nitrous ; therefore, they cannot both 
be caloric, as before obſerved. 
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But, it is evident that caloric imparted, at the 
fame time, the ſame principle to the mercury 
which had been taken from it by azote and ren- 
dered it nitrous gas; and to the oxygen that 
principle which renders it aeriform and in the 
ſtate of oxygen gas---conſequently, caloric con- 
tains 7700 principles; becauſe the atmoſpheres of 
thoſe two gaſes are attractive to each other, 


though repulſive among themſelves ; one of thoſe 


principles it gives to the calx of the mercury and 
renders it entire, or pure mercury; and the 
other 1s attracted by the oxygen, at the moment 
of its ſeparation from the earth of the mercury. 


But, if caloric is ſeparable into two principles, 
one of which is not caloric, it muſt of courſe 
follow, that the other is not caloric; but, that 
caloric is a compound of 70 different principles, 
and is capable of being decompoſed---conſe- 
quently, when the calx of mercury is acted upon 
by caloric, the caloric is decompoſed ; one of its 


component principles is attracted by the earth of 


the mercury, and revives it; and the other 


6 


principle attracts the oxygen, and paſſes off wich 
it in the ſtate of oxygen gas. 


It appears then, by this analyſis, that caloric 
15 evidently compoſed of two principles; one of 
which renders oxygen aeriform, the other reſtores 
the earth of mercury to its entire ſtate.---Let us, 
therefore, examine it ſynthetically, and ſee whe- 
ther theſe two principles, by combining, will 
again produce caloric, 


Mercury, having regained its principle, will 
again attract oxygen from azote, if put to nitrous 
acid: by attracting oxygen it imparts hat prin- 
ciple to azote, and the azote becomes aeriform 
by poſſeſſing it. 


Expel that oxygen from mercury by caloric, 
and that oxygen will acquire the contrary princi- 
ple from the caloric, to that which the mercury 
attracted from it, and gave to azote---mix the 
oxygen gas, containing one principle of the ca- 
loric, with the nitrous gas containing the other, 
and the two contrary principles will attract each 
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F003 
other, and loſing their atmoſpheric ſtates will 


combine, producing heat, which is an evident 


proof of their again forming caloric. 


But to bring a more ſtriking proof of caloric 
being produced by the combination of the two 
principles, which it, by decompoſition, is ſepar- 
able into, permit me juſt to mention one more 


well-known fact. 


Oxygen by attracting ſome principle from ca- 


loric becomes oxygen gas. 


Volatile alkali, by means of caloric; acquires 
a principle with which it becomes hydrogen gas: 
when theſe two gaſes are mixed together, and the 
Minuteſt portion of them is accended, the whole 
bulk of the two gaſes is ſuddenly converted into 
caloric, with light, in which forms they eſcape 
and leave their reſpective baſes of oxygen and vo- 
latile alkali combined, in the ſtate of water, if 
theſe two gaſes were in juſt proportions, ſo as to 
be capable of neutralizing each other. 


4873 
In this caſe, caloric ſupplied both the particley 


of oxygen and of alkali with their atmoſpheres; 
neither of thoſe kinds of atmoſpheres could be 
caloric, becauſe they had no properties in com- 
mon with caloric, and were not in a ſtate of che- 
mical union with their reſpective baſes, ſo as to 
be altered in their natural properties, as the 
greateſt part of them were not in contact with the 
baſes they ſurrounded ; and, becauſe, though re- 
pulſive among themſelves, they were powerfully 


attractive to each other; conſequently, they 
were two diſtin&t principles, which were ac- 
1 quired by decompoſing the caloric ; and that they 
I were ſo is immediately proved, by their leaving 
4 their reſpective baſes and combining together, 
by which combination they were rapidly con- 
verted into caloric, as was evident through their 
whole extent, * 
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SECTION VI. 


A general view of the ſubject; with ſuch deductions 
as naturally occur to the mind by ftrictly attending 
to the changes which ariſe from alterations in the 


circumflances and combinations of bodies. 


T perhaps will not be improper now to take a 
general view of the ſubje&t, and the deduc- 
tions which naturally occur to an impartial mind, 
without adverting to the anti-phlogiſtic theory of 
M. Lavoiſier; for having taken a critical view 
of the appearances which preſent themſelves to 
our conſideration, when mercury is diſſolved in 
nitrous acid, and having proved that the anti- 
phlogiſtic doctrine is by no means capable of 
explaining them : having proved to a demon- 
ſtration that very different principles are neceſ- 
ſary to that explanation, than choſe upon which 
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M. Lavoiſier hath founded his theory, I think 
myſelf fully authoriſed to ſay, that the anti-phlo- 
giſtic theory is falſe in its principles, and conſe- 


quently erroneous. 


In fact, the doctrine of M. L. with reſpect to 


caloric, and all the chemical operations depend- 


ing upon it, are too puerile, too unphiloſophi- 


cal to deſerve attention; and nothing but a pre- 
judice preventing conviction, or mental imbeci- 
lity, can be urged as an excuſe for any one who 
will retain the anti- phlogiſtic doctrine after duly 
conſidering it. 


How monſtrous the aſſertion that nine hundred 
and ninety- nine parts out of the thouſand of the 
cold de- animating air of Nova Zembla are actual 
fire, which is fixed and tamed into frigidity by 
the ſingle remaining part conſiſting chiefly of 
particles of oxygen and azote ! 


How inconſiſtent, how abſurd, how poor the 
theory which aſſerts that mercury, a ſimple ſub- 


"ſtance, attracts oxygen from caloric, a ſimple 
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element; and then, by augmenting the caloric a 
little, it will re-attra& the oxygen from mercury 
Is this philoſophy ? Is it reaſon ? Is it conſiſtent 
with the operations of nature more evidently 
ſeen? By no means; an alkali attracts an acid 
from a moderate quantity of water and combines 
with it: will the affuſion, of a greater quantity of 
water ſeparate the acid, and leave the alkali diſ- 
engaged and entire? Surely not; and therefore, 
we ought to grant that a theory which ſuppoſes 
a ſimilar abſurdity is falſe, rather than that nature 
is inconſiſtent in her operations, 


When two particles of acid are rendered aeri- 
form, they evidently have each an atmoſphere of 
very great extent ; and thoſe two atmoſpheres ap- 
pear to be ſimilar, by their reſiſtance, or repul- 
fon to each other: in like manner two particles 
of azote, when diſengaged from nitrous acid and 
rendered aeriform, poſſeſs atmoſpheres ſimilar to 
each other; but, when the particles of aeriform 
acid or pure air are mixed with thoſe of azote 
in the ſtate of nitrous air, and attract each other 
into combination, and, after bringing the par- 
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ticles of acid and azote into contact, eſcape, how 
evident it is, that two of thoſe atmoſpheres were 
of a different kind from the other two; and 
how prepoſterous it is to aſſert, that all the at- 
moſpheres were of the ſame kind. 


When theſe two contrary atmoſpheres by 
combining, lofe their atmoſpheric ſtates and 
heat is produced, how natural it is to ſuppoſe 
that they together form fire ; and when we ſee 
that acids and alkalis by expoſure to fire acquire, 
reſpectively, atmoſpheres of theſe two fluids, it 
ceaſes to be a ſuppoſition 3 and we muſt be con- 
vinced that fire is compoſed of two active prin- 
ciples, which are capable of being ſeparated, 
and then give new properties to the matters with 
which they combine ; or, otherwiſe, form them- 
ſelves into atmoſpheres around their ſimple par- 
ticles and render them aeriform. 


In fact, there are two active principles exiſt- 
ing, which, together, conſtitute fire; and to 
which, when ſeparate, all ſimple gaſes owe thelr 
aeriform ſtates; which principles I have in ſe- 

G 2 


— 1 
* - . = 
* — —— m — — — ——— 0 
2 4 -— 


vt 


tal 


 _— — 4 
- — b of - 
© — — Saas to og — - 1 — 
4” » 


* 2 
— 


—— — - — 
= 


3 —— 
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veral ſucceflive publications pointed out and ex- 
plained under the names of ether and phlogif- 
ton; and without which the operations of nature 
and of the chemiſt cannot be rationally ex- 
plained, 


Mercury, when combined with acid, may be 
deprived of that acid by caloric : mercury when 
entire attracts acid from caloric ; therefore, when 
mercury is in the ſtate of calx, it hath loſt ſome 
principle, which, when preſent, made it more 
powerfully attractive to acid than caloric is—at 
the time when mercury is ſuffering this change, 
this decompoſition, this loſs, the azote of the ni- 
trous acid is acquiring colour and volatility, with 
an increaſed attraction to oxygen, and its particles 
gain complete atmoſpheres of ſome active prin- 
ciple and expand into nitrous gas; from whence 
did they acquire this active principle if not from 
the mercury? It is not caloric, becauſe it attracts 
the atmoſpheres of pure air, which are ſaid to be 


caloric agd repel each other. The mercury uſt 


then evidently loſt a principle, and the azote at the 


fame moment gaining one which cannot other- 


1 


wife be accounted for, it is evident that the para 
ticles of azote are rendered acriform, by attract- 
ing the very principle which was diſplaced from 
the mercury by the acid; and this is further 
proved by this conſideration, that when the earth 
of mercury is deprived of that acid by heat, it re- 
gains the principle it had loſt, becomes again en- 

tire, and again capable of imparting the ſame 
| principle and properties to the azote as at firſt 3 
if that azote be deprived of the principle it had 


acquired, by mixing 1t with pure alr. 


When azotic air, as expelled from nitrous arid, 
15 deprived of its acquired principle by pure air, 
the acid particles of the pure air loſe, alſo, their 
atmoſpheres; and the atmoſpheres of the two airs 
produce heat. The principle, therefore, which the 
mercury imparted to azote, with that principle 
which renders acid aeriform, form fire; which is 
a further corroboration of the whole ; becauſe, 
when the acid acquires that principle, by being 
expelled from the earth of mercury, by fire, the 
mercury regains the principle it had loſt ; which 
proves that fire is decompoſed, and affords the 


— = _ — 2222 — — 
— — _ — - — — ——_— = 
— — — B —— = * 
2 — * - _ * 


2 
—— 


— — 
—— — 


(4) 


Tame two principles by analyſis, which it was 
ſhewn to conſiſt of by ſyntheſis. From the pre- 
ceding conſiderations it is, therefore, evident, 
that neither mercury, nor caloric, can be ſimple 
ſubſtances; neither can all aeriform fluids be 
produced by the baſes of which they are partly 
compoſed, being furrounded by atmoſpheres of 
caloric ; nor, in fact, is any permanently elaſtic 
fluid produced by the combination of caloric, 
with ſimple particles of matter ; that combina- 
tion being merely vapour, which condenſes as 
ſoon as it is cooled to the ſame degree, as that 
which the matter was in previous to its expoſure 
to the heat by which it was evaporated, 


It is ſufficiently evident, therefore, that the 
anti-phlogiſtic doctrine is fundamentally imper- 
fe, infufficient and erroneous ; and inſtead of re- 


jecting the phlogiſtic principle, nature points out 


both a phlogiſtic and an anti-phlogiſtic princi- 


ple; and philoſophy mult, therefore, find their 
admiſſion neceſſary : this anti-phlogiſtic principle 


1 have for conveniency called æther. 
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Theſe two principles being admitted, with the 
two more fixed, the acid and alkaline principles, 
and admitted they muſt be ere long, the opera- 
tions of nature and the experiments of the che- 


miſt will admit of a clear and conſiſtent expla- 


nation, ſo far as our reſearches go, and our men- 
tal powers extend. 


Before I take my leave of the anti- phlogiſtic 
doctrine, ſhall take the liberty of offering a few 
remarks on the new nomenclature of M, Lavoi- 
ſier and his co-adjutors ; and ſhall then give a 
ſhorr ſtatement of my own principles and theory, 
which I ſhould be happy to ſee treated by the 
favourers of the anti-phlogiſtic theory, as fami- 
liarly as J have treated theirs. 


My motive for making the following few re- 
marks, is, chiefly to give my reaſons for not 
adopting this French revolution in names. A 
change founded on error and tending to confu- 
ſion, which I am ſorry to ſee fo readily adopted 
by my own countrymen. Surely it would have 
been more prudent to have ſtayed till the princi- 
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ples, upon which this. revolution in terms is 
founded, were aicertained, before they had been 
adopted ; far, as yet, they are by no means uni- 
verſally embraced, even by thoſe who have no 
certain principles in chemiſtry ; and what I have 
already advanced, if duly conſidered, is fully 


ſufficient to convince any one, who is capable of 


comprehending the ſubject, that thoſe principles 


never will be aſcertained. 


( 49 ) 


SECTION VII. 


£ 
: 


A few remarks on the new chemical nomenclature ; 

 ſhewing that a radical diſtinction is made between 
different portions of the ſame principle, merely on 
account of a flight accidental variation; and that, 
as the ſyſlem is founded on error, this nomen- 
clature muſt tend to miſlead the mind. 


"—_ of the leading principles of the anti- 
phlogiſtic ſyſtem are ſpecified, in the new 
nomenclature, by the terms caloric, oxygen, 


azote, hydrogen, &c. 


The impropriety of the term caloric, in the 
ſenſe in which it is there employed, I have al- 
ready demonſtrated. It is aſſumed as a ſimple 
principle, the matter of heat, or the cauſe of 
repulſion: in any of thoſe ſenſes, the uſe of the 

H 
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rm is improper, as caloric is not a {fimple, but 
idently a compound of two active principles; 
„in every caſe where particles of matter 
ſaid to be rendered aeriform by the preſence 
f caloric, they are not ſo; as that atmoſpheric 
ſtate, rendering particles of matter aeriform, 
only lakes place when the principles compoſing 
caloric are ſeparated; and one of the two is ſim- 
ply arranged around the particles of matter, 
ſingly; which particles of matter, by that 


means, are in that ſtate we call aeriform. 


Oxygen is a principal agent in the anti-phlogiſ- 
tic theory; it is, according to M. Lavoiſier, 
not an acid, but a ſomething which is capable 
of forming an acid, with a proper radical. 


Thus, azote and oxygen produce nitrous 
acid; but, if azote is combined with a ſmaller 
portion of oxygen, he ſays, nitrous air is formed; 
in which there is little or no appearance of aci- 
dity; becauſe, in that ſtate, there is not a ſuffi- 
ciency of oxygen to ſaturate the azote; and, if a 
greater proportion of oxygen be combined with 


1 


the azote, an acid, much ſtronger than the ni- 
trous acid, is produced, which he calls nitric 
acid, 


Inſtead, therefore, of oxygen being only a 
ſomething which with azote becomes an acid, 
it js evident that M. Lavoiſier conſiders it as an 
acid; and its evident power or degree of aci- 
dity is inverſely proportionate to the quantity of 
azote, with which it is combined; that azote be- 
ing conſidered as a contrary principle, capable 
of neutralizing it: but as, according to his doc- 
trine, azote forms the chief ingredient in vola- 
tile alkali, one would naturally ſuppoſe that, of 
all things, azote was the worſt calculated to 


form an eſſential part, the radical, of nitrous 
acid. 


In ſhort, I am convinced that what he calls 
oxygen is, in every itate, and at all times, an 
acid; in fact, the arid principle; and, conſe- 
quently, unalterable in its properties, When it 
is defended by one of the active principles ſur- 
rounding it, as in the ſtate of pure air, its 
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acidity is not evident: if that ſurrounding prin- 
ciple be taken away, being then undefended, 
its acid properties become evident. 


Azote, according to the anti-phlogiſtic doc- 
trine, is the radical, which, with oxygen, forms 
nitrous acid; and it is the chief ingredient in vo- 
latile alkali, From the latter conſideration, it 
is natural to conclude that it is of an alkaline na- 
ture; and from its being attractive to Oxygen, 
when not fully ſaturated with it in the ſtate of 
nitrous gas, it fully proves that it is of an alka- 
line nature, even when it is ſaid to be in the ca- 


pacity of radical to nitrous acid. 


But, if azote is of an alkaline nature, and 
attractive to acids ſo as to be capable of neu- 
tralizing them, why mult it be made a diſtinct 
principle, when there are other matters poſ- 
ſeſſed of the ſame general properties? 


Hydrogen ſeems to be evidently of the tame 
nature. M. Lavyoifier acknowledges that it is 
an eſſential part in volatile alkalt: volatile al- 
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kali, by means of caloric, may be converted 
into hydrogen gas, and it too will neutralize oxy- 
gen, as is evident, when a neutral reſiduum of 
water 1s produced by exploding hydrogen and 
oxygen gaſes together, in proper proportions. 


Why then are azote and hydrogen made diſtinct 
principles, when they are fo ſimilar in their 
leading properties? Are they not the ſame alka- 
line principle, with ſome little variation on ac- 
count of the proportion of one of the active 
principles being greater with one, and leſs in 
the - other? And are there not a thouſand in- 
ſtances of the one being converted into the 
other to prove it? 


If azote and hydrogen are not one and the 


ſame alkaline principle, only having different 


proportions of the active ptinciple, with which 
they both have an affinity; how is it poſſible to 
explain the experiments lately publiſhed by Dr. 
Prieſtley, in which, by means of heat, water 
was evidently converted into pure and phlogiſ- 
ticated airs; or into what M. Lavoiſier calls 
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oxygen and azotic gaſes, or ſomething equiva- 
lent to a mixture of the two? — Hydrogen and 
oxygen gaſes evidently compoſe water, by 
means of caloric; and water is evidently con- 
verted into oxygen and azotic gaſes, by means 
of caloric - conſequently, hydrogen and azote 
are the ſame common principle, with only an 
accidental difference, depending upon the quan- 
tity of the active principle which happens to be 
joined with it; and that common principle is 
the principle of alkalinity, or, rather, is the 
alkalize principle. 5 


The other new terms, introduced as names 
for ſimple ſubſtances, or leading principles in 
the new ſyſtem of chemiſtry, it is not my in- 
tention, at preſent, to notice; as they are not 
immediately connected with the experiments I 
have made choice of, as the principal ſubject of 
this critical inveſtigation; and theſe J have men- 
tioned are chiefly noticed, for the purpoſe of 
giving ſome reaſon ſor not adopting the new no- 
menclature, which I think is premature, fanci- 


ful, and founded on principles too erroneous ta 
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be more permanent than its cotemporaries and 
co-equals—the faſhions of the day. 
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In the following pages, therefore, I ſhall 
make uſe of the old terms, and ſhould not have 
employed any other in the preceding pages, had 
I not been conſidering M. Lavoiſier's princi- 
ples; for as his principles were the ſubje& un- 
der conſideration, it certainly was the moſt 
proper to make uſe of his own terms, as none 
could be better calculated to ſhew their incon- 
ſiſtency. 
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I ſhall now preſent a conciſe view of my own 
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principles and theory; particularly applying 
them to the experiments to which I have hitherto, 
in this tract, chiefly confined myſelf; which 
will be the ſubject of the immediately ſucceed- 
ing ſection, 


2 


SECTION VIII. 


A general flatement of thoſe principles which are, 
evidently, neceſſary to produce the effefts which 

nature preſents to our view, and which are 
made the foundation of the author's theory : 
with a peculiar application of that theory to 
the explanation of the experiments which have 
been the chief ſubject of the preceding pages. 


univerſe is evidently formed of parti- 
| cles of matter, arranged in different man- 
ners, ſo as tb produce variety of forms, for 
| different purpoſes. 


The arrangement of matter and its different 
qualities, operations and effects, are produced 
by peculiar properties, imparted to peculiar 


portions of matter; producing different princi- 


l 
ples, having different degrees of affinity with, 
and being differently affected by each other. 
Theſe are, however, but mere properties im- 
parted to matter itſelf; and, conſequently, 
cannot exiſt without matter; nor act but with 
it for were a property to ſurround a particle 
of matter like an atmoſphere, and to act at a 


diſtance from it, then, matter, and the proper- 


ties of matter, would be two diſtin& princi- 
ples—the properties acting diſtant from, and, 
conſequently, independent of matter. Mat- 
ter, therefore, being diſtant from the point of 


action, and not aſſiſting in it, would be per- 


ſectly uſeleſs, and, therefore, its exiſtence unne- 
ceſſary. 


What theſe peculiar properties are, we 
can only judge of by obſerving their different 
effects upon matter and each other. We fee 
matter in many different ſtates; ſometimes in 
ſmall detached portions; ſometimes connected 
together in ſuch manners as to form maſſes, or 
bodies of different degrees of ſolidity and ex- 
tenſion; ſometimes in the ſtates of gas, of fire, 
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of light; and fometimes in thoſe ſingular ſtates 
which we call mu or magnetic. 


In all the different ſtates, it is ſtill matter; 
and the different modes of its exiſtence, and the 
different qualities it poſſeſſes, in thoſe different 
ſtates, are entirely owing to the different pro- 
perties poſſeſſed by different portions of it. 


Certain portions of matter ſeem to poſſeſs 
ſuch properties as render them always ponderous, 
and apt to form the more folid bodies, peculi- 
arly evident to the ſenſes; and whoſe exiſtence 
we cannot trace in any other ſtates, than thoſe of 
| ſolids, liquids, or aeriform fluids; and very 
ſparingly in the latter: while other portions of 
matter have ſuch active properties, as prevents 
them from ever being, ſingly, in. any of thoſe 
ſtates; their natural ſlates are not evident to our 
fenſes, unleſs when they act as fire or light, or 
when they acquire electric or magnetic proper- 
ties, by communicating with certain bodies 
formed chiefly by the other kinds of matter. 
Their loweſt, or moſt fixed ſtate, ſeems. to be 
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that of aeriform fluids, when they ſurround 
particles of the more ponderous kinds of mat» 
ter, ſo as, with them, to form the different 
kinds of gaſes. | 


If we attend to theſe more actuated kinds of 
matter, ve cannot help obſerving one peculiar 
property poſſeſſed by them; which is that of 
atmoſpheric arrangement. Whenever they ate 
properly expoſed to the influence of the more 
fixed, or ponderous kinds of matter, they are 
excited to arrange themſelves in ſuch manners as 
to form active, ſubtile atmoſpheres, around the 
matter exciting them; as we particularly and 
evidently ſee when certain ſubſtances, by frie+ 
tion, become ſurrounded with peculiar atmo- 
ſpheres poſſeſſed of electric properties; when 
iron, by certain methods, becomes poſſeſſed of 
magnetic atmoſpheres, and, when certain parti- 
cles of fixed matter become aeriform, by being 
ſurrounded with inviſible, but permanent, elaſ- 


tic atmoſpheres. 
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It is not my intention to enter into a minute 
inveſtigation of theſe different portions of mat- 
ter, and the peculiar properties imparted to 
them; that I have already done in my elemen- 
tary principles of nature, and in my tract on 
the properties of matter; and J ſhall, there- 
fore, at preſent, content myſelf with giving a 
ſhort ſtatement of thoſe principles, which in 
thoſe tracts are more fully explained. 


Particles of matter having different proper- 
ties, which render ſome kinds more fixed, pon- 
derons, and apt to form ſolid maſſes; while 
others are more attive, ſubtile, and never by 
themſelves evident, or in a compact form; I 
divide them into two general claſſes: the former 
] call fixed particles, and the latter active parti- 
cles of matter. Theſe terms of fixed and ac- 
tive are*not choſen, becauſe they are peculiarly 
expreſſive, but merely for the ſake of diſerimj- 


nation. 


The firſt claſs of fixed or ponderous matter is 
divided into two orders—the acid and alkaline, 


6 
The acid particles of matter I generally call 
the acid principle; the other particles the alka- 
line, or earthy principle; for as ſuch they have 
long been adopted in chemiſtry. 


The ſecond claſs, that of active matter, is 
alſo compoſed of two orders. The firſt I have 
named lber, or particles conſtituting the be- 
real principle; and the ſecond order of active par- 
ticles are called phlogi/on, or the phlogiſtic prin- 
ciple. The latter was admitted as the principle 
of inflammability, by Stahl and his followers; 
but the former, being undiſcovered, rendered 
his ſyſtem imperfect and unſatisfactory: ſince 
the #thereal principle is as neceſſary to com- 
buſtion as phlogiſton 1s. 


The two fixed, the acid and alkaline princi- 
ples, attract each other, and form ſaline ſub- 
ances of different kinds, according to the ſtates | 
and proportions of the two principles of which 
they are chiefly compoſed. 

. 4 | 

The acid principle attrafts æther, in diffe- 
rent proportions, with which it chiefly forms 


1 


14 m8 3 


the different kinds of acids; and when æther is 
fufficiently abundant, the pure part, or kind of 
atmoſpheric air, is formed; in which the aci- 


dity of the principle is no longer evident, on 


account of the extent of the ether around it. 


The altaline, or earthy principle, attracts phlo- 


giſton in various proportions, by which are formed 
all kinds of metallic bodies, and that infinite va- 
riety of ſubſtances called combuſtible, or inflam- 
mable; as being capable of combuſtion, decom- 
poſition, or of producing fire or light by being 
ignited in pure air. When the alkaline principle 
is combined with irs higheſt proportion of phlo- 
giſton, inſlammable air is formed. 


The acid principle, with its full atmoſphere 
of æther, mixed with the alkaline principle, fully 
ſupplied with phlogiſton, by combining together 
produce fire and twater ; great part of the atmo- 
ſpheres of æther and phlogiſton combine and form 
fire; while the reſt, with the acid and alkaline 
principles, unite, ſaturate each other, andeform 
the neutral reſiduum of water. 


1 

The acid principle, with various proportions of 
=ther, by combining in different proportions with 
the alkaline principle in various ſtates with reſpect 
to the proportion of phlogiſton united with it, 
form that infinite variety of ſolids, liquids, and 
aeriform fluids, which conftirute the univerſe; 
every difference in the relative proportion of any 
one of theſe principles, cavſing a difference in the 
compound formed by them, and in its properties 
as a body. 


ther and phlogiſton mutually attract each 
other, and in that fimple ſtate they form fire, and 
frequently produce ligt; though I am inclined 
to believe that light is not emitted by any lumi- 
nous body, fo called, but rather that ic is merely 
an undulation produced in the æther and phlo- 
giſton, extended from world to world, and from 
ſyſtem to ſyſtem, ſo as to connect them together 


into one univerſe: in that ſtate of univerſal ex- 


tenſion, they are readily put into motion by the 

action of fire; which motion is rapidly conveyed 

in all directions, conſtituting what we call light ; 

and when that motion is interrupted by opaque 
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bodies, the æther and phlogiſton are mixed to- 
gether by the violent agitation produced by the 
obſtruction, and form fire. This appears to me 
more rational than the ſuppoſition that every lu- 
minous body produces, from the decompoſition 


of its parts, the immenſe quantity, of light which 


is rendered evident by its combuſtion ; or, in 
ſome caſes, by its mere action or motion, as that 
of the ſun: but, having not particularly attended 
to the ſubject, my mind as yet hangs in ſuſpenſe. 


But ether and phlog iſton, beſides the effects 
they produce by ſimple combination with the 
fixed principles and with each other, in a ſimple 
detached ſtate of combination, have each of them 
the peculiar property of atmoſpheric arrangement ; 
in which ſtates they produce the moſt aſtoniſhing 
and neceſſary effects. 


Were it not for this wonderful property of ar- 


rangement in an atmoſpheric manner, which ether 


and phlogiſton poſſeſs, the preſent mode of exiſt- 
ence of the univerſe and its component parts 


could never have been: were it not” for this ar- 


( ) 


rangement, matter would be a conſolidated un- 
organized maſs : no particle or body of matter 
could act upon, or have any connection with any 
other body, unleſs they were immediately in 
contact; and aeriform fluids, and electric, mag- 
netic, and gravitating powers could nat exiſt ; in 
ſhort, to deny the exiſtence of certain principles, 
ar particles of matter poſſeſſed of this armoſpheric 
arrangement, is, at once, to contradict the clear- 
eſt evidence, and to ſhut the eyes upon the rich- 
eſt ſqurce of light, information, and knowledge. 


Particles of æther and of phlagiſton, therefore, 
have a certain power or degree of affinity, or of 
attraction to each other; this I call the attraction 
of ſimple combination. | 


Particles of æther are attracted by particles of 
the acid principle, by which attraction they become 
excited to attract each other with a certain power ; 
this I call the attraction of arrangement, by way of 
diſtinction ; and this excitement or attraction of 
arrangement among the particles of ether diminiſhes 
in farce or POwer, as the diſtance from the exciting 
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( 66 ) 
particles or particle of the acid principle increaſes; 


and the fame takes place between particles of 
phlogiſton and the alkaline principle. When the 


quantity of active particles excited around any 


fixed particle is of /ma/l extent, the attraction of 


arrangement greatly exceeds the attraction of ſimple 
combination; for although the two contrary active 
principles, in ſimilar ſtates of excitement, are 


always attractive to each other; yet when the at- 


traction of arrangement exceeds that mutual at- 
traction, the two contrary atmoſpheres, when 
they come into contact, progreſſively draw each 
other together, with their reſpective fixed cen- 


tres; as when an acid and an alkali are attracted 


together, and form a neutral compound; each 
fixed principle ſtill holding its atmoſphere of 


active matter; but, if the quantity of active 


particles be great, an extenſive atmoſphere is 
formed, and the fixed particles are rendered aëri- 
form ; in this ſtate the active particles are flight 
excited at a diſtance from the exciting centre; 
the attraction to arrangement is not- greater than 
that of combination ; a ſlight influence from fire 
will give the latter the balance of power, if the 
two ative principles be mixed together, both in 


. 


the ſame ſtate, as when pure air is mixed with 
inflammable gas; in which ſtate the æther and 
phlogiſton being ſlightly expanded by means of 
heat, will combine and form fire; thus leaving 
their ſtates of arrangement to unite together, till 
the heat produced is no longer capable of over- 
coming the attraction of arrangement; when the 
two remaining atmoſpheres will attract each other, 
and their reſpective baſes into contact, in the. 
ſtate of water. | 


But, beſides this arrangement of particles of 
æther or of phlogiſton, by means of the excite- | 7 
ment from their reſpective ſimple fixed principles, 
they are capable of being more looſely or ſlightly 
excited to arrangement, by all ſolid bodies ; and 
certain combinations of matter are capable of 
giving them very peculiar ſtates of excitement. 


The #ther and phlogiſton, univerſally extended, 
receive a degree of excitement from every fixed 
particle of matter, whatever may be its ſituation, 
or ſtate; æther being excited by the acid, and 
1 by the alkaline principle; conſe- 

. K 2 | 


666 
quently as every maſs of fixed mütter is, moſt 
probably, compoſed of the two fixed principles ; 
the phlogiſton and #ther, univerſally extended, 
become excited by every maſs of matter, in pro- 
portion to its quantity of fixed mat: er; and, con- 


ſequently, ate the greet attractive cauſe which 
connects every part of the univerſe with the 


whole: they are the cauſe of gravitation, as patti- 
culatly explained tn my elementary principles of 
nature, and which I mean not at preſent to en- 


large upon. 


With teſpect to peculiar excitements, we know 
that 7r0n is pecultarly attractive to both æther and 
phlogifton. When the natural ſtare of combina- 


tion, in which they are connected with iron, is 


diſturbed, the Her immediately becomes atmo- 
ſpheric towards one extremity of the needle, and 
the phlogiſton aſſumes a fimilar ſtate around its 
other extremity; in which ſtates they have the 
properties which are called magnetic. Either of 


theſe atmoſpheres will attract iron; but they 
more forcibly attract each other. Their attrac- 


tion of ſimple combination, however, is not equal to 
that of arrangement; therefore, though 'they 


( 6 ) 
powerfully attract, they do not derange each 
other, of become diſengaged from the attrae- 
tion of the needle. 


Glas and reſin; again, among various other 
ſubſtances, have a power of peculiarly exciting 
æther and phlogiſton to atmoſpheric arrangement, 
poſſeſſed of electric properties; their effects, how- 
ever, are contrary to each other in this reſpect, 
that the kind of excitement which glaſs gives to 
ether, reſin gives to phlogiſton; and the electric 
atmoſphere directly produced by the ove, is af- 
tracted by the other. 


In this ſtate of excitement, the attraction of 

: ſimple combination exceeds the attraction of arrange- 

ment ; for as ſoon as the two atmoſpheres are 

fully commixed with each other, they combine, 

and fort fire, iproducing light; and their wedges 
ment „Ke fame time, is deftroged, | 
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| Bor he ebe“ excitement has peculiat pro- 
perties which no other atmoſpheric ſtate is poſ- 
ſeſſed of; for electric atmoſpheres are evidently 


( 70 ) 
of two kinds; attractive to each other; yet each 


atmoſphere is uniformly attractive through the 
greateſt part of its extent, and then becomes re- 


pulſive at a certain point of diſtance near the elec- 
trified body; this may be called the repelling 
point. | 

4 Ifa light body, properly and freely ſuſpended, 


be attracted to any diſtance Mort of the repelling 
point, it may be withdrawn #zaltered ; but, it it 
be attracted to the repelling point, it recedes, 
and is found to have taken a part of the elec- 
tric atmoſphere along with it : the repelling point, 
therefore, is alſo, the point of communication, 


If two electric atmoſpheres of contrary kinds be 
brought to each other, they will attract; but 
may be withdrawn, xaltered, if not brought fo 
near that their reſpective repelling points come in 
contact; but if they are made to approach till 
thoſe repelling points coincide, the to atmo- 
ſpheres immediately ruſh together, and their ar- 

rangement is 10 more : the repelling, or commu- 
nicating point, therefore, is alſo the ſtriking 
point, or point of combination. 


En 


Now, as different effects, ceteris paribus, cannot 
ariſe from the ſame cauſe, it is evident that no elec- 
tric atmoſphere can be formed of one homogeneous fluid 
throughout ; and the vtmoſt ſtretch of human in- 
genuity cannot explain, conſiſtently and ſatisfacto- 
rily, the properties of an electrie atmoſphere, with- 
out having recourſe to /zo diſtinct principles, ar- 
ranged one upon the ſurface of the electrified body, 
and the other around that. The external part of 
the atmoſphere cannot communicate itſelf to any 
body, till the internal part is firſt imparted to it; 
then it attracts a portion of the external atmo- 
ſphere, and is repelled : and the external parts of 
i200 atmoſpheres cannot combine with and de- 
range each other, till their reſpective internal at- 
moſpheres come in contact, when they mutually 
attract and derange each other, and commonly 
form fire, and produce light, by the n of 
their combination. 


This ſubject I have particularly inveſtigated 
and explained, in my tract on electricity and 
magnetiſm ; and more perfectly in my laſt pub- 
lication on electric atmoſpheres, I ſhall, there- 
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fore, not dwell longer upon it, than juſt to give 
a ſhort ſtatement of the manner in which cleric. 


_ atmoſpheres are formed. 


All bodies are accompanied by the two active 
principles, æther and phlogiſton, in what we may, 
call their common ſtate of combination, 


Some bodies have a peculiar attraction to one, 
or other of theſe principles. 


Glaſs, for inflanee, we will unde patculi 
attracts phlogiſton. 

_ 

If glaſs be excited by friction, the phlogifion 
will be attracted and peculiarly excited en its 
ſurface; and the æiber, naturally combined with 
that phlogiſten, will, by ſeparation, became 
equally excited, and attract the ſurface of the 
rubber: if theſe two ſurfaces be ſeparated, their 
reſpective excited principles muſt be torn aſun- 
der; but as neither of them can exaſt in this ex- 
cited ſtate, without the. contrary. principle; the 
phlegifon excited on the ſurface of the glaſs, will 


C4851 

attract ther from the common principles flowing 
to the point of excitation; and that zther will 
become excited to form a ci y extended atmo- 
ſphere around it: and, for the ſame reaſons, and, 
at the fame inſtant, the ther on the ſurface of 
the rubber will ſcize upon the phlogiſion diſen- 
gaged from the ether forming the external at- 
moſphere of the glaſs, and will give it ſuch a 
degree of excitement as to form it into an exter- 
nal atmoſphere around the rubber. 


Thus the glaſs has an atmoſphere of phlogi/ton, 
of ſmall extent, upon its ſurface; and beyond that 
a more extenſive atmoſphere of ether; and the 
rubber muſt have an internal atmoſphere of ether, 
with an external one of phlogiſion. | 


The external part of each atmoſphere will 
uniformly attract bodies. No body can become 
electric by attracting the external atmoſphere; 
unleſs it firſt of all is brought to the internal at- 
moſphere z but, that being acquired by contact, 
a juſt proportion of the external atmoſphere 
will accompany it, and the body will be no 

L | 
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longer attracted but puſhed aſide; or will float 
do the ſurface of the larger atmoſphere, if the 
"body is ſmall: and the external atmoſpheres of 
contrary kinds, though one is æthereal and the 
other phlogiſtic, can?! derange each other, be- 
cauſe their preſent ſtates of arrangement depend 
upon their reſpective internal atmoſpheres; —if 
thoſe be brought together, they will ruſh into 
combination, and their arrangement will be de- 
ſtroyed, as well as the arrangement of the ex- 
ternal atmoſpheres de pending upon them. 


The nature and conſtruction of electrie atmo- 
ſpheres being thus aſcertained, every cleric ap- 
' peatance is readily and confiſtently explained; 
as I have fully and clearly demonſtrated in my 
tracts on the ſubject; and no other conſtruction 
of electric atmoſpheres can be made to account 
for thoſe appearances, in any conſiſtent manner 
whatſoever, 


It appears, then, that the two active princi- 
" ples, by the different degrees of excitement 
* communicated by the fixed principles, in diffe- 


1750 


rent ſtates, acquire different properties or pecu - 
liarities; though in all thoſe ſtates they are ar- 
ranged in an atmoſpheric manner; and when an 
atmaſphere of one can attract a ſimilar atmo- 
ſphere of the other active principle, ſa circum- 
ſtanced that the attraction of ſimple combination 
is more powerful than the attraction of arrange- 


ment, they combine together, quit their con- 


nexion with and arrangement around the fixed 


matter they were combined with, and form 


fre. 


Gravitation, magnetiſm, and elefricity, are, 
therefore, the effects of ether and phlogiſion, 
ugly arranged in ſimple atmoſpheres around ſolid 
bodies, formed of the fixed principles, when 
peculiarly combined with certain portions of the 
active principles. 


Light, as before obſerved, is, perhaps, no 
other than the effect produced by æther and 
phlogiſton, peculiarly excited and univerſally 
extended around all portions of fixed matter, 
connecting the whole univerle together, as the 
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general cauſe of univerſal attraftion and gravita- 
tion. When thoſe two fluids are agitated, or 
peculiarly put into motion, by means of fire, or 
any other adequate cauſe, they undulate in 


waves with inconceivable velocity, and light is 


the effect produced by that motion: be that as it 


may, light is, undoubtedly, compoſed of ether 
and phlogifton in rapid motion. 


Aerial atmoſpheres are formed when either of 
the active principles, ſingly, is immediately ex- 


cited to arrangement of conſiderable extent, around 


particles of the fixed principles; and 


Fire 1s produced when they combine together, 
and become liberated from the particles of mat- 


ter to which they were reſpectively united. 


When they are more intimately connected 
with fixed matter, they communicate to it pe- 
culiar properties; and, if there be no interrupt- 
ing cauſe, when they exiſt in ſmall proportions 
with their reſpective fixed principles, their attrae- 


tion of arrangement is ſo great, that they attract 


. 


each other and their reſpective baſes into one con- 
ſolidated maſs; which is commonly called the at- 
traction of aggregation, or coheſion. 


That certain principles do exiſt, poſſeſſed of 
the powers and producing the effects juſt now 
mentioned, is ſo inconteſtably evident, that no 
one can deny it; and that all thoſe different ef- 
fects are produced by the two principles, æther 
and phlogiſton, when excited by fixed particles 
of matter, in different ſtates, and poſſeſſing 
different powers by the different modes of com- 
bination with each other, and with the active 
principles intimately, or chemically united with 
them, I am fully convinced, for theſe reaſons: 


iſt. They are capable of explaining ſatisfac- 
torily, clearly, and conſiſtently, all thoſe pheno- 
mena enumerated, as I have ſufficiently demon- 
ſtrated in the tracts I have already publiſhed; 
and, therefore, no other ought to be admitted; 
- ſince the ſame effects ought, at all times, to be 
attributed to the ſame cauſes; and no more 
cauſes are admiſſible than are neceſlary to ex- 
plain effects: 


5 CF) 
| 4 | 2d. The principles producing any of theſe» 


9 | particular effects are evidently connected with, 
[ir | productive of, and convertible into each other; 
ji and are, therefore, naturally. reſolvable into 
1 the ſame; for inſtance, the univerſal expanſion 
4 of the tro active fluids, producing univerſal 
l, attraction, or gravitation, moſt probably, when 
0 peculiarly acted upon, produce light, Elec- 


tricity excites magnetic powers in iron: elec- 
tric atmoſpheres of contrary kinds, by com- 
bining, produce fire and light; and fire gives to 
certain particles of matter aeriſorm atmo- 


tphere S. 21 


Light is convertible into fire, and fire pro- 
duces light; light, fire, and the electric fluids, 
each are capable of rendering fixed particles of 
matter aeriform; of reviving certain metallic cal- 
ces, by giving them phlogifion, and of pro- 
ducing pure air by imparting ther to the acid 
principle. They all of them, therefore, are 
compoled of the ſame. two ave principles; 
thoſe two principles, when ſingly excited by 
bodies of fixed matter, are always arranged in 
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an almoſpheric late; their peculiar properties de- 
pend upon the degree of excitement given to 
them by thoſe different bodies of fixed matter; 
and when they combine together, and quit their 
ſtates of arrangement and connexion with thoſe 
bodies, whatever was that ſtate of arrangement 
or connexion, they uniformly form fire. 


Having now taken a general view of the 
-principles of my theory, I ſhall proceed to give 
a clear and conſiſtent explanation of the experi- 
ments with fire, pure air, mercury, and nitrous 
acid, which were the particular ſubjects of con- 
ſideration in the former part of this tract; and 
beg leave to recommend it to the particular at- 
tention of thoſe whoſe capacities enable them to 
fully underſtand the principles I have explained; 
and whoſe minds are free from that prejudice 
which is fo obſtruttive to freedom of inquiry, 
and to the expanſion of knowledge, which can 
only be effected by ſtrict attention to che opera- 
tions of nature and of art; which would ſtill be 
- uſeleſs, if not aflifted by a cloſe inveſtigation of 


0 


the principles upon which they act, and the man- 
ner in which effects are produced. 

Fire, then, is compoſed of the two active 
principles iber and phlogiſion, in a ſtate of free- 
dom and of great activity: it 1s capable of per- 
meating all bodies whatever; being formed of 
the two active principles, it has a general affi- 
nity with all bodies; for, whatever be the fixed 


* principle, whatever be the active principle com- 
441 | 
't bined with it, whatever be the nature of the 
v1 ſubſtance they form, fire contains that principle 
q\ 


to which they have an affinity: conſequently, 
by its preſence and attractive power, it dimi- 
niſhes the force of arrangement in all bodies. 
By inſinuating itſelf amongſt the component 
particles of any body, it removes them to a 
greater diſtance from each other: by its attrac- 
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tion to them, it weakens their attraction for 
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each other, and by expanding the active parti- 
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cles arranged in any body, it weakens that 
force of arrangement; and, in many caſes, ren- 
ders the attraction of combination moſt power- 
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. 
tul, in bodics which, without its influence, held 
their active principles fo cloſely arranged as not 
to be taken from them by the attraction of com- 
bination. It ſometimes happens, however, that 
when the two fixed principles are ſeparated from 
each other, by the interpoſition of fire, they 
each, immediately upon ſeparation, exert their 
attract ve influence upon the fire itſelf, which 
they decompoſe: each fixed principle taking hat 
active principle from the fire in contact with 


them, with which it has an affinity. 


Pure air is formed of the acid principle, with 
its full proportion of tber arranged around each 
acid particle, in an atmoſpheric ſtate, The 
ether, widely extended around the acid parti- 
cles, is but /lightly arranged; and by the ac- 
tion of fire its attraction of arrangement will 
readily become lei powerful than its attraction of 
combination with phlogiſton, 


Mercury is compoſed of the alkaline, or earthy 
principle, with phlogi/ton; at leaſt chiefly ſo. 


M 


( 82 ) 
Nitrous acid is formed of the acid principle 
with ether; and the alkaline principle with phlo- 


giflon. The acid principle, however, predomi- | 
nates; and is the moſt active and powerful prin- 


ciple in the compoſition. The phlogiſton, 


united to the alkaline principle, and the æther 
to the acid particles, are each in that ſtate of 
powerful arrangement around their reſpective 
fixed centres, that they can only attract each 
other into a denſer, or more conſolidated ſtate, 
than they would otherwiſe ſingly poſſeſs; but 


cannot combine and ſeparate from their reſpec- 


tive fixed principles; the attraction of arrange- 


— 


ment being greater than that of combination. 
Now, if mercury be expoſed to pure air in 
the common temperature of the atmoſphere, 
they have no ſenſible action upon each other; 
the phlogiſton is ſo ſtrongly attracted by its 
earthy principle, that the attraction of the æther 


of the pure air is not nearly equal to it. 


If the mercury and air be ſubjected to the 


influence of fire, the phlogiſton of the mercury 
| o 


E 


will become expanded; and, conſequently, its 
attraction of arrangement with the earthy princi- 
ple will become le powerful, in proportion as 
that expanſion by the accumulation of fire is 
increaſed; till, at length, the attraction of com- 
bination with æther will be the moſt forcible: 
conſequently, as the æther of the pure air is 
preſent, and by that heat ſo extended as to be 
more attractive to phlogiſton than to the acid 
principle; it muſt follow, that the phlogiſion of 
the mercury zi!) combine with the ether of the 
pure air, and will form fire; and by their pro- 
greſſive combination, their reſpective centres, 
the earth of the mercury and the acid particles 
of the air, will be brought together, and will, 


therefore, unite and form a calx. 


In nitrous acid, the acid principle has not ſo 
great a proportion of æther as it has in the 
ſtate of pure air: therefore, in nitrous acid, 
the ether of the acid principle is ſtrongly at- 
tracted to arrangement; and, for the ſame rea- 
ſon, the phlogifion of the alkaline principle, in 
nitrous acid, is not ſo abundant as in inflamma- 
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ble air; therefore, it is ſtrongly attracted to ar- 
rangement; and, conſequently, both the æther 
and phlogiſton are ſtrongly diſpoſed to extend 
their arrangements; as is particularly ſeen when 
nitrous acid is expoſed to the action of either 
fire, light, or the electric fluids when uniting. 
All thoſe fluids are compoſed of æther and phlo- 
giſton, with accidental differences in their de- 
grees of excitement: when any of them acts 
upon nitrous acid, the acid particles attract its 
#ther; or, in other words, the ſmall ethereal 
atmoſpheres of the acid particles, being ſtrongly 
excited to arrangement, ſeize upon the #ther of 
the fire; which being taken into arrangement to 
the full extent by thoſe acid particles at the ſur- 
face, having room for expanſion, they are con- 


verted into pure air. 


The phlogiſton of the decompoſed fire is, at 
the ſame time, attracted by the alkaline parti- 
cles in the nitrous acid, to which they give a 
deeper colour, which is communicated to the 
remaining compound. The alkaline particles 
are not at liberty to aſſume an aer form ſtate in 


6 
this experiment, becauſe they are combined by 
affinity with the acid particles, with which they 
are ſuperſaturated. The acid particles are more 
at liberty, becauſe they are zo? ſaturated with 
the alkaline particles, But, if any phlogiſtic 
body takes attay the ſuperabundant acid, and at 
the ſame time gives phlogiſton to the alkaline 
particles, in nitrous acid, they then will attract 
that prhlogiſ/on into arrangement, and become 


aeriform; as is evident in the following caſe: 


If mercury be put to' nitrous acid, as the 
mercury is compoſed of the earthy principle and 
phlogiſton, it will be attacked by both the prin- 
ciples of the nitrous acid. The acid particles 
will attract the earth of the mercury; by which 
the alkaline particles of the nitrous acid will be- 
come more at liberty to attract its phlogiſton; to 
which thoſe a!kaline particles have a ſtrong at- 
traction of arrangement; as being, in their pre- 
ſent ſtate, poſſeſſed of only a ſmall proportion 
of phlogiſton, very far ſhort of chat quantity 
which they are naturally capable of taking into 


arrangement; conſequently, by means of theſe 
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ee powers acting together, the mercury will be 
decompoſed; its earthy principle will attract and 
combine with the acid particles of the nitrous 
acid, and form a calx; while the alkaline parti- 


cles of the nitrous acid, being confiderably diſ- 


engaged, will ſeize upon the ſuperabundant phlo- 


gifton of the mercury, which they will excite into 


atmoſpheric arrangement around them, and be- 


come geriſorm: but, the alkaline particles being 
every way ſurrounded by the ſuperabundant acid 
to which they have a ſtrong affinity, cannot eſ- 


cape without ſome portion of thoſe acid parti- 


cles along with them; by which they are pre- 
vented from taking the pblogiſon into full and 
* | 5 
perfect arrangement: the attractive influence, 
therefore, of the alkaline particles is partly ex- 
erted upon the acid particles taken up with them, 
and partly upon the phlogi/ion acquired and leſs 
perfectly arranged around them, fo as to form a 


compound gas, or nitrous air, 


It hath all along been obſerved that the 7zwo 
fixed principles have each of them tro affinities : 
each of them naturally attracts the other into 

2 


1 
combination; and the acid principle attracts er 


into arrangement; and the early principle at- 


tracts phlogiſton into arrangement around it. 


If, therefore, this calx, formed of the earth 
of mercury and the acid principle, be expoſed 
to the action of fire; as that fire, as a com- 
pound, is capable of inſinuating itſelf into all 
bodies; of expanding them; of weakening 
their affinities by its interpoſition and expanſive 
power, and even of diſſolving connexions, 
when, by its accumulation, it removes the parti- 
cles compoſing any body beyond the point of 
contact, or communication, with each other; it 
muſt follow, when the quantity of fire is ſo great 
as to ſeparate ihe earthy particles from the parti- 
cles of the acid principle, by its interpoſition; 
that being no longer capable of ſaturating each 
other, by the attraction of combination, each of 
them will, then, be perfectly at liberty to exert 
its full attraction of arrangement, upon the active 
principle to which it hath a natural affinity. 
The interpoſed fire contains thoſe two active 


principles; the earth of the mercury attracts 
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phlogiſton; the acid particles attract ther ! 
thoſe two powerful attractions to arrangement 
exceed the ſimple attraction of combination in the 
principles forming the fire: it is, therefore, 
readily decompoſed; the earth of the mercury 
acquires phlogiſton, and becomes entire mer- 
cury; and the acid principle attracts the ether, 


and becomes pure air. 


That fire, as a compound, has the power, 
by its interpoſition, of ſeparating particles of 
matter naturally connected, or attracted toge- 
ther, is evident in this and every ſimilar caſe; 
for inſtance, the particles of water naturally at- 
tract each other into a ſolid form, as ice; a cer- 
tain quantity of fire zweakens that connexion, and 
puts them into the ſtate of aer: a ſtill greater 
quantity of fire ſeparates them entirely, and 
they expand with violence in all directions, in 


the ſtate of vapour, 


It hath been obſcrved, that when the alkaline 
particles in nitrous acid, become conſiderably 


diſengaged from the acid particles by their at- 


CW) 


tracting the earth of the mercury, and have an 


opportunity of acquiring the phlogiſton of the 
mercury, that thoſe alkaline particles ſeize _ 
that phlogiſton, and become aeriform, It wid 
likewiſe obſerved, that the alkaline particles in 
nitrous acid are ſo perfectly eniedmpatſed wich 
the acid principle, that they are not at liberty to 
eſcape without ſome portion of chat Acid ptinci- 


I 


ple adhering to them; by the attraction of 
which they cannot exert that full pozver of ar- 
rangement upon the pblogiſlon acquired from the 
mercury, which they otherwiſe would ; that 
phlogifton is excited, therefore, to arrangement 
around them, ſo as to render them aeriform ; 
but, it is imperfetly and Iſs forcibly attracted to 
arrangement than uſual :—its attraction of combi- 
nation with ether, therefore, is more powerful 
than this imperſect attraction of arrangement by 
which it is held around the alkaline particles in 
the nitrous gas ; conſequently, if nitrous gas be 
mixed with pure air, the ether of the pure air, by 
its full extent, being ſlightly held in arrangement, 
will be attracted to combination, ſo ſtrongly, by 
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the looſely arranged phlogiſton of the nitrous gas, 
that their tzndency to combine will over potver 
their reſpective powers of arrangement, and they 


will, therefore, combine and form heat. 


This decompoſition, however, will not pro- 
ceed far; it is only zhoſe particles of phlogiſton 
acquired from the mercury, and moſt diſtant from 
the alkaline particles as centres, that have a 
ſtronger attraction to combination than to ar- 
rangement; ſo ſoon, therefore, as thoſe have left 
their arrangement to unite with the /lighily ar- 
ranged particles of ther of the pure air, the re- 
ſpective attractions to arrangement of the reſt will 


become moſt powerful; the formation of heat 


will ſoon be at an end, and the two contrary at- 


moſpheres of æther and phlogiſton, will, then, 
attract each other, with the particles of the alka- 
line and acid principles around which they are 
arranged, into a cloſer union, fo as to form ni- 
frous acid. The alkaline particles Hill retaining 
part of their phlogiſion ; and the acid particles 


2 conſiderable portion of their ether, in arrange- 


1 


ment; thoſe active atmoſpheres mutually attract 


each other into a denſer ſtate, and draw their re- 
ſpective fixed principles into a cloſer ſtate of 
connection. | 


That atmoſpheres of the contrary active prin- 
ciples, when frongly attracted to arrangement 
around their reſpective baſes of fixed matter, have 
this power of attracting each other into a denſer, 
or cloſer ſtate of union with thoſe reſpective baſes, 
is ſufficiently evident in all caſes where their de- 
gree, or kind of excitement 1s ſimilar ; for in- 
ſtance, magnetic atmoſpheres, of contrary kinds, 
attract each other; and draw their reſpective 


poles together; the atmoſpheres being combined 


together, or condenſed at thoſe extremities, and 
no longer widely extended around them as be- 
fore; but ready to aſſume their former extended 
ſtates, if ſeparated from each other by violence. 


Having now gone through my examination of 

the anti- phlogiſtic doctrine, and having proved 

its inſufficiency to explain the changes which take 
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place when mercury is diſſolved in nitrous acid; 
when it is revived by heat, and when nitrous 
acid is again formed by the mixture of the nitrous 
and oxygen gaſes produced in thoſe operations ; 
having demonſtrated the inconſiſtency of the ex- 
planations it gives of thoſe operations, and point- 
ed out the manner in which' they are explained 


without inconſiſtency, by a ſhort application of 


my own theory to the ſubje& in queſtion; a 
theory, founded on principles naturally preſent- 
ing themſelves to an impartial mind, as it at- 
tentively proceeds in the inveſtigation of the ope- 
rations of nature; I might, with propriety, diſ- 
mils the ſubject. 


But, that I may neglect no means, which 
are likely to render the matter both impreſ- 
five and convincing, permit me, in a few words, 
to collate the general explanations of the ex- 
periments in queſtion, as given by M. La- 
voiſier and by myſelf; ſo that my reader may, 
at one view, compare them together, and judge 
from his own immediate feelings and convic- 


( 93 ) 

tions, which of the two is the moſt conſiſtent 
and philoſophical in its principles; in the laws 
by which thoſe principles are governed ; and in 


its application of thoſe general principles and 
laws to the ſubje& in queſtion. 
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; ; SECTION IX. 


A comparative view of the anti-phlogiflic ſyſtem, , 
with that of the author, by a juxta-poſition of 
their reſpective explanations of the experiments 


with mercury, nitrous acid, and caloric. 
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M. LAVOISIER'S THEORY. THE AUTHOR's THEORY, 
1. ERCURY is a ſim- 1. ERC URI is com- 
poſed of an earthy 
baſis and phlogiſton. 
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ple ſubſtance. 


2. Nitrous acid is formed of 2. Nitrous acid is chiefly 
azote and oxygen. compoſed of the acid 
principle; but with a cer- 

tain proportion of the al- 

kaline principle, though 

not ſufficient to neutra- 


ty 


lize it. 
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THE AUTHOR's THEORY. 


M. LAVOISIER'S THEORY. 


3. Caloric is the ſimple mat- 3. Fire is formed by the com- 


ter of heat, or the cauſe 
of repulſion. 


4. Oxygen gas is produced 
by the combination of 
oxygen with caloric. 


8. Mercury attracts oxygen 
from oxygen gas ; there- 
fore, mercury attradts oxy- 


gen from caloric. 


bination of the two ac- 
tive principles, æther and 
Pphlogifton, 


4. Pure air is formed when 


particles of the acid prin- 
ciple are ſurrounded by 
ether in an atmoſpheric 
ſtate. 


| 5. The earth of mercury at- 
tracts the acid particles of 


pure air; while the phlo- 
giſton of mercury attracts 
the æther of that pure 
air; in conſequence of 
which double affinity, the 
æther and phlogiſton 
combine and form Heat; 
while the earth of the 
mercury is left in contact 
with the acid principle; 
in which ſtate they are 
combined together, and 
form a calx. 
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. LAVOISIER'S THEORY: THE AUTHOR's THEORY. 
6, Caloric attract. oxygen 6. When the earth of mer- 
from mercury, and with it cury combined with the 
forms oxygen gas. acid principle, is expoſed 
| to the action of a conſide- 
rable quantity of fire, by 
the interpoſition of that 
fire the carthy particles of 
the mercury are ſeparated 
from the particles of acid, 
ſo as to be no longer in 
contact with them; and, 
conſequently, no longer 
attracted by them; there- 
fore, the earth of the 
mercury attracts phlogi/- 
ton and the acid particles 
attract æther by decom- 
poſing the fire, formed 
by thoſe prineiples; and 
from which they were 
originally ſeparated, only 
in conſequence of the at- 
traction of the earth of 
the mercury to the acid 
principle; which attrac- 
tion, in their preſent 


ſtate, no longer exiſts; 


14. LAVOISIER'S THEORY. 


7. Nitrous acid, by means of 
caloric, gives out oxygen 
gas ; therefore, caloric 


. attra#ts oxygen from azote. 


8, When azote is in the ſtate 


of nitrous gas, it will at- 
tract the oxygen of oxy- 
gen gas from its caloric, 
ſo as to form nitrous acid: 
therefore, azote attracts 


oxygen from caloric. 
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THE AUTHOR'S THEORY. 


conſequently, their ſim- 
ple affinities, in a ſtate of 


ſeparation, muſt take 


place. 


7, In nitrous acid the acid 


principle is confiderably 
ative and diſengaged, and 
in that ſtate, having no- 
thing elſe to ſaturate it, 
or to attract, it will attract 
ther from fire, ſo as to 
aſſume the ſtate of pure 


air. 


8. Nitrous air is chiefly form- 


ed of the alkaline par- 
ticles of nitrous acid, ren- 
dered aeriform by the 
acquiſition of a large pro- 
portion of phlogiſſon from 
the mercury: this acquired 
phlogifton, 
tracts the tber of pure 


ſtrongly at- 


air; and, combining with 
it forms heat, or fire; and 


the altaline particles of 
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M. LAVOISIER'S THEORY. THE AUTHOR'S THEORY. 
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from the azote of nitrous 


acid: 


Caloric attracts that oxygen 


from mercury; there- 
fore, caloric hath a ftronger 
attraftion to oxygen than 
mercury hath, and mercury 
than azote; yet, azote 
will attract oxygen from 
caloric, as is ſeen when 
nitrous gas decompoſes 
oxygen gas. 


the nitrous air, with the 
acid particles of the pure 


air, are left combined 
in the ſtate of nitrous 


acid, along with the par- 


. ticles of acid taken up in 


the nitrous air. 


9. Mercury attracts oxygen g. The earth of mercury at- 


tracts the acid principle 
from nitrous acid; and 
gives its phlogi/fon to the 


alkaline, or other princi- 


ple of the acid, with which 


it forms the chief part of 


nitrous air. 


If the combination of the 
earth of mercury with 


acid be deſtroyed, by ſe- 
parating them by the in- 
terpoſition of fire; as 
the earth of the mercury, 
then, can 20 longer at- 
trad the acid, it will at- 
tract the log iſton of the 
fire itſelf; and for the 
ſame reaſon, and at the 
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M. LAVOISIZR'S THEORY. 


THE AUTHOR'S THEORY. 

ſame time, the acid will 
attract the tber of the 
Fre, which will, by thoſe 
ſeparate attractions, be 
decompoſed :—the mer- 
cury will be revived, 
and pure air will be at 


the ſame time generated. 


Though fire is capable of 
taking the acid from the 
alkaline particles in ni- 
trous acid, thoſe acid 
particles combining with 
the æther of the fire and 
producing pure air; yet, 
that alkaline principle 
when conſiderably de- 
prived of its acid by mer- 
cury, ſo as to be in the 
ſtate of nitrous air, will 
then attract the acid from 
its æther, and with it will 
again form nitrous acid ; 
becauſe, at the moment 
when mercury combines 


with the acid, it gives its 


'On 


( 


M. LAVOISIER'S THEORY. 
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THE AUTHOR's THEORY. 


pblogiſton to the alkaline 
particles of the nitrous 
acid, with which phlogiſ- 
ton they form nitrous 
air; and, by the means 
of that acquired phlogiſ- 
ton, they become capable 
of decompoſing pure air; 
the phlogiſton of the ni- 
trous air attracting the 
ether of pure air, and 
with it forming fire ; by 
which the alkaline parti- 
cles are left to combine 
with the acid particles 


and to form nitrous acid, 


In ſhort, to omit no means of convincing the 


favourers of the anti-phlogiſtic doctrine of its 


imperfection, permit me to help them out of the 


abſurdities in which that doctrine evidently in- 


volves them, by an explanatory comment upon 
the laſt ſtatement of the anti- phlogiſtic doc- 


trine, p. 98, as nearly as poſſible in their own 


terms, in ſuch a manner as to avoid inconſiſt- 
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ency; and by that means they may ſee how far 
their favourite doctrine is ſhort of the truth, 


Mercury attracts oxygen from the azote of 


nitrous acid: that is, the earth of mercury at- 
tracts oxygen, and gives its phlogiſton to 


azote. 


Caloric attracts oxygen from mercury: in 
other words, caloric ſeparates oxygen from the 
earth of mercury, by its interpoſition, ſo that 
they cannot attract each other, as being no 
longer in contact; in conſequence of which, 
the oxygen and earth of the mercury, Angy, at- 
rack the interpoſed caloric :z—the oxygen attracts 
its æther; the earth its phlogiſton:---they ſepa- 
rate; the caloric is decompoled; the earth of 
the mercury combines with the phiogiſtic part 
of the caloric, and becomes entire, and poſe 
ſeſſed of all its metallic properties: and the oxy- 
gen, with the ethereal part of the caloric, pa's 
into the ſtate of oxygen gas: therefore, caloric 
having a ſtronger attraction to oxygen than mer- 


cury hath, is explained thus: caloric is capable 
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of ſeparating oxygen from the earth of mer- 
cury, and is then decompoſed itſelf, - as juſt now 


mentioned. 


That mercury hath a ſtronger attraction to 
oxygen than azote has, hath been explained as 
_ exiſting only when mercury is entire, and poſ- 


ſeſſed of its hg ion. 


Yet azote will attract oxygen from caloric: 
that is, azote, when poſſeſſed of the phlogiſton 
of the mercury, will attract the oxygen of oxy- 
gen gas; that phlogiſton being in ſufficient quan- 
tity to ſaturate the æther of the oxygen gas, and 
leave its oxygen at liberty to combine with the 


azote and form nitrous acid. 


J have now finiſhed the view of the anti- 
phlogiſtic doctrine, reſpecting caloric, and the 
ſolution of mercury in nitrous acid; and have 
demonſtrated the inconſiſtency of its conclu- 
ſions, and, conſequently, the abſurdity of its 
principles. I have done more; having pointed 
out clearly what are its defects, and having rec- 


( 1 3 


tified them, by fairly inveſtigating the principles 
which nature employs, and without which her 
operations caunot be performed. The weracity 
of thoſe principles is aſcertained, by ſhewing 
that they readily explain every appearance which 
1s preſented; every change which takes place, 
and every alteration in powers, or properties, 
which occurs in the experiments in queſtion, 
even the minuteſt; without having recourſe to 
occult properties, or incomprehenſible powers, and 
without inconſiſtency. 
ky 
I again, however, aſſert, that truth is the 


only object of my purſuit: 1 have no objec- 


tion to the anti-phlogiſtic doctrine becauſe it is 


the theory of M. Lavoiſier, or of Frenchmen; 
but, becauſe it appears to me to be erroneous, 
as I am ſure it is inconſiſtent: neither have I any 
wiſh, with reſpect to thoſe who have adopted 
it, but to ſet them right if they are wrong, or 
to beg that they would remove theſe objections, 
if in their power, that I may be ſet right in 


what I am wrong. 
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With refpe& to my own theory, I again de- 
_ Clare, that I feel no partiality to it becauſe it is 
my own, but becauſe it is more fimple, more 
univerſally applicable, and more ſatisfactory in 
its explanations of the phenomena of nature, than 
any other theory hitherto propoſed; and becauſe 
it is, at all times, and in every caſe, confiftent 
zWith itſelf: but, with all theſe advantages which 
it evidently poſſeſſes, ſhould any one prove that 
it is fallaciovs, I not only would give it up with 
cheerfulneſs, but would thank him for kindly 
drawing aſide the veil which prevents me from 
ſecing the error which deludes me. 


APPEN DI X. 


— 


Conſiſting of remarks on Dr. Prieftley's laſt traf on 
the converſion of water into air; and criti- 
ciſms on the remarks made by the different Re- 
viewers on the author's former writings, 


FYHEMISTRY, as a ſcience, is of late much 
altered and much improved; and, owing 

to its being intimately connected with phyſics in 

general, thoſe improvements have been extended 

to almoſt every branch of natural philoſophy. 

The chief cauſe of this revolution in chemiſtry 

was the attention paid to aeriſorm fluid : they 

P 


6 ) 


had been generally confounded with the com- 
mon air of the atmoſphere; and, perhaps, Dr. 
Black was the firſt who diſcovered a ſtriking dif- 


ference, by his peculiar attention to fixed air. 


The ſubject was important: different gaſes, 
or airs, were diſcovered:—new ideas preſented 
themſelves, and ſoon it became popular; parti- 
cularly by the labours of 

DR. PRIESTLEY, 
whoſe general knowledge, whoſe moral charac- 
ter, and whoſe various and unremitted labours 
in the extenſive fields of ſcience deſerve the 
warmeft approbation and beſt wiſhes of every 
man, who is actuated by the true love of wiſdom, 
of virtue, or of mankind. By ſuch. his abſence 
from his native ſoil, a voluntary exile, in ſearch 
of that peace and ſecurity among ſtrangers 
which were denied him at home, will ever be 
regretted; and ſtill more ſo, that deteſtable illi- 
berality, that ingratitude, that party ſpirit, which 
only acquires virulence in contraſted minds, 
which were the cauſe of that ablence. 
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Though 1 highly eſteem Dr. Prieſtley as a 
man and as a philoſopher, yet, I by no means 
approve of his chemical theory, or, rather, his 
chemical opinions; for he ſcarcely pretends to 
theorize upon the ſubject; and when he does, it 
is with that ſpirit which ought to actuate every 
man who thinks for himſelf; for, where he is not 
certain, he only conjectures, and offers thoſe con- 
jectures as ſuch. 


I am led, however, to criticiſe vpon the 
opinions, or conjectures, of Dr. Prieſtley, by 
the importance and popularity of the ſubje& of 
his laſt publication, . on the generation of air 
from water; and as I think thoſe chemical opi- 
nions unphiloſophical, I take this opportunity 
of animadverting upon them, and of giving my 
reaſons for thinking them erroneous. 


The former part of that little tract is taken up 
with republiſhing the Doctor's laſt paper in the 
Philoſophical Tranſactions, on the decomphſition 
of dephlogiſticated and inflammable air, 

P 2 
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Dr. Prieſtley allows that nitrous acid, by means 
of heat, may be changed into dephlogifticated 
air: that volatile alkali, by the ſame means, 
may be converted into inflammable air: that 
when a quantity of dephlogiſticated air is ex- 
ploded with a ſufficient quantity of inflammable 
air, pure Water is, invariably, produced; and 
that the reſiduum left by exploding the eo airs 
together is only ſlightly acid, when the inflamma- 
ble air is in too ſmall a proportion. 


Why Dr. Prieſtley ſhould think himſelf autho- 
rized to conclude that water is not produced by 
the two airs, I cannot conceive; when he him- 
felf allows that he can produce it from them at 
pleaſure x and why he ſhould be at a loſs to ac- 
count for the acidity of the reſiduum, when the 
proportion of inflammable air is too ſmall, is, 
to me, wonderful; ſince pure air is evidently 
poſſeſſed of an acid baſis, and the acid liquor is 
never produced but when there is not enough of 
the inflammable air, whoſe baſis is demonſtra- 
bly an alkali, to ſaturate that acid, 


6190 

In ſhort, in the preceding tract I have proved 
that dephlogiſticated air is an acid, rendered aeri- 
form by means of ether : inflammable air is an 
alkali, in an aeriform ſtate, by means of pblo- 
giſon : when exploded together, the æther and 
phlogiſton combine, and form that quantity of 
light and fire ſo evident in the experiment; and 
the acid and alkali, with part of their reſpec- 
tive atmoſpheres, combine and faturate each 
other, ſo as to form the water produced by the 
operation: if, indeed, the quantity of alkali is 
not ſufficient to ſaturate the acid of the dephlo- 
giſticated air, that water will have a ſlight act- 
dity, as is fully proved by Dr. Prieſtley's expe- 


11ments, 


There is one more concluſion which Dr. 
Prieſtley draws from his experiments, the fal- 
lacy of which I ſhall expoſe, and then diſmiſs 
this ſubject. 


Dr. Prieſtley is led to ſuppoſe that water is 
the baſis of every kind of air: that it is all 
which in all, or any of them, has weight; and, 
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conſequently, when it is leſt after the decompo- 
fition of any kind of air, it is not produced, or 
formed, but merely depoſited, 


We Know that when pure and inflammable 
airs are made to decompoſe each other, the 
weight of the water produced is equal to that of 
the tuo airs employed. 


We know that pure air is formed from ni- 
trous acid, by meahs of fire, or ſome eſſential 
part of fire combining with the acid; and Wwe 
know that when inflammable air is produced 
from volatile alkali, the alkali itſelf is taken vp 
by the fire—but, when this acid and alkaline or 
inflammable air are exploded together, and pro- 
duce water, it muſt follow either that the acid 
and alkalize baſes neutralize each other, and toge- 
ther form water; or, if Dr. Prieſtley's opinion, 
be true, the acid and alſali are, ſingly, converted 
into ater at the moment they acquire heat ſufſi- 
cient to render them  aeriform: in ſhort, the 
weight of the air produced is equal to 7hat of 
the acid or alkali rendered geriform : the weight 


111 ) 
of the water formed by them is equal to that of 
the teu airs employed; and, conſequently, the 
water is formed by the combination of the acid 


and alkaline baſes of the airs employed, and Dr. 
Prieſtley's opinion is without foundation. 


As it is my preſent intention to notice every 
opinion of my writings which comes to my 
knowledge, I ſhall now, for the firſt time, pay 
particular attention | 


TO THE 


REVIEWERS in GENERAL. 


A Reviewer is anonymous; a vox ef prefered 
nihil :—but, that by no means renders him leſs 
worthy of attention. My buſineſs is with what 
is ſaid, not with him who ſaid it. Truth and 
error are neither more nor leſs ſo, by being whiſ- 
pered in the dark, than though they were ſpoken 
in the open day. 


Some of the Reviewers have juſt mentioned 
the tracts I have publiſhed :—it was their buſi- 
neſs ſo to do; it is their intereſt to mention 
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every publication: fo far I am under no obliga- 
tion. 


But ſome of them have done more than mak- 
ing a bare mention of them; they have de- 
clared them to contain principles different from 
thoſe univerſally adopted; and, for that reaſon, 
with all that liberality and kindneſs which does 
honour to human nature, they have damned 
them without further conſideration. 


Others have done ſtill more; they have given 
a ſhort analyſis of them; have made ſome re- 
marks; have allowed the author's theory to be 


ingenious; but, where he is right, he thinks as 
they do; and, when he thinks differently, he is 


wrong. 


Since the manner in which my opinions have 
been ſpoken of is fo different in the different 
Reviews, I ſhall no longer conſider them toge- 
ther, but reply to each ſeparately; and to what 
hath been advanced relative to the ſubject, di/- 
tinflly; and as the authors of the Critical Re- 

I 


48 


view have, in general, paid me the fulleſt atten- 
tion, I ſhall, firſt of all, apply myſelf to the 
conſideration of what hath been advanced upon 
the ſubject in 

Tae CRITICAL REVIEW. 


I have all along, till of late, thought myſelf 
obliged to the writers of this Review, for the 
attention which they have given to my publica- 
tions. They have taken the pains to gain a ge- 
neral idea of my opinions, and have given a 
ſlight account of my principles. It would have 
been very poſſible, however, in fewer words to 
have given a more diſtinct view of them: but 


that was not thought neceſſary. . 


Their criticiſms have, in general, been deli- 
vered with moderation; and not without libera- 
lity; and have, invariably, conſiſted in one con- 
cluſion, that my theory brings in a new principle as 
neceſſary to explain the operations of nature; 
and is, therefore, erroneous, though confeſſedly 


ingenious, 


Q 


1 
At firſt I was ſatisfied: I did not expect any 
other. But, when J found the opinion upon 
every ſucceeding tract was, in amount, the ſame; 
that I was in an error becauſe I thought differently 
from them; J could not help thinking, that in- 
ſtead of /imply condemning, they might have taken 


ſome opportunity of giving, at leaſt, one reaſon 


why my principles are erroneous : why they have 
not, is veſt known to themſelves ; were I to aſſign 
a reaſon, perhaps it would be fimply this, that 
they had it not in their power. 


1 find nothing in all their preceding accounts 
which is in the leaſt deſerving particular conſider- 
ation, therefore I ſhall paſs them without further 
notice; but, as they have ſpoken a little more 
freely in their Review of my tract on the Pro- 
perties of Matter, &c. I ſhall, in my turn, be a 
little critical upon what they have there deliver- 
ed, in the Review for June, 1794. 


It is there alledged againſt me, that I object to 
an explanation, becauſe it does not go the full 
length of the queſtion, 

a 


1 


1 aſk, have I not reaſon to object to a pretend- 
ed explanation, which is only applicable in part; 
and which, when purſued farther, ends in abſur- 
diiy? Such have been all my objections, and to 
ſuch explanations I ſhall ever object. I never ob- 
jected to any theory becauſe ir did not explain 
every thizg ; but, becauſe it was iuconſiſtent with 
itſelf, in the explanations it was meant to give: 
and till ſome better method of removing thoſe 
objections is propoſed, I ſhall eſteem them in 
full force; this being, in fact, a tacit proof of 
their validity: for no principles or theory ought 
to be admitted, that will not bear the fulleſt 
examination. 

* 

The Reviewer next takes notice of my objecting 
to ſpheres of attraction and repulſion, by which 
particles of matter can act at a diſtance from 
themſelves; and ſays, that I ought to have ſhewn 
that bodies apparently in contact, are really ſo. 
Perhaps it is as eaſy for me to prove that they are 
in contact, as for my Reviewer to prove that they 
are not; the direct proof being beyond the reach 
of our corporeal ſenſes. But, the queſtion is irre- 
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levant; I never contended for the particles of 
fixed matter, or of ſolid bodies, being actually in 
contact; it is one fundamental part of my theory 
that they are always accompanied with one or 
other, or both of the adi ive principles upon which 
the attractions and ſeeming repulſions of ſolid 
bodies depend; and, conſequently, that xo 70 
ſolid bodies can be in contact, on account of the in- 
viſible fluids, in ſome ſtate, always ſurrounding 
them: the proper queſtion is this, is it moſt pro- 
bable to ſuppoſe that zzvo diſtant particles of matter 
can attract or repel each other, by an immaterial 
porver, or that they act, and are acted upon, by a 
a ſubtile atmoſphere of active particles, extended 
from one ſolid particle to the other? We know 
that attraftion and repulſion, in electric experiments, 
are the effects of ſuch a ſubtil: atmoſphere ; and, 
conſequently, by analogy, we have a right to 
ſuppoſe that attraction and repulſion are, in all 
caſes, effected by ſome ſuch afive intermedium ; 
which, at the ſame time, is more philoſophical 
and comprehenſible than that matter can act at a 
difance from itſcif, by an immaterial power: for, 


if ſuch an immaterial ſphere is neceſſary to enable 


( 


it to aliract, another ſphere of the ſame viſionary 
kind, is neceſſary to give it repulſion. In ſhort, 
there is no proof of any ſuch ſpheres, and no neceffiry 
for ſuppoſing them, ſince attraction and repulſion 
are fully explained, upon the ſame principles as 
we Ku they are produced by in electrical expe- 
riments; in which, the cauſe of attraction and 
repulſion between diſtant bodies, is, evidently, 
the electric fluid extended from one to the other, 
or ſurrounding each in an atmoſpheric form. 
The Reviewer then obſerves, that another opi- 
nion which I combat, is, the modern chemical 
ſyſtem of the gaſes depending on the union of the 


caloric ; this, however, he adds, muſt be reſted 


on as a fact. I have brought many arguments 


to prove that the modern doctrine in queſlion is 
abſurd : to theſe arguments the Reviewer hath 
brought no counter-arguments ; it was not in his 
power ; neither does he deny that the ſyſtem is 
abſurd : Why, then, muſt it be admitted as a 
fact, when manifeſtly abſurd 2 The anſwer is ob- 
vious—if this point be given up, the tohele ſyſtem 
mult fall to the ground: the foundationpſtone of 
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this modern theory is an abſurdity / a ſtone of ſa 
looſe a texture that it will not bear handling: how 


ſecure and permanent, then, muſt be the ſuper- 
ſtructure! 


The Reviewer then gives a ſhort extract, or 
two, from the tract under his notice, and pro- 
ceeds in his remarks, thus: © Such are our au- 
ce thor's principles, in other words, his data, 
« they are truly gratuitous,” That they are gra- 
tuitous I openly deny. What are my principles? 
an alkaline principle; acid; phlogiſton ; and the 
anti- phlogiſtic principle, or ther. 


An acid and an alkaline principle are ſelf evi- 
de it: my phlogiſion is that principle which with 
volatile alkali forms inflammable ain; and I call that 
principle ether, which with the acid pr inciple, con- 
ſtitutes ure air; conſequently, they are ſelf-evident 
principles alſo; for if no ſimple element can be 
both attractive and repulſive to itſelf, at the ſame 
lime, it is incontrovertibly proved, that the atmo- 
ſpheric ſtates of inflammable and pure air are uot 
producedyby the ſame principle. 
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The Reviewer, then, very liberally obſerves, 
that what I have advanced which is conformable 
to his opinion, is probable and reaſonable ; but 
what I have advanced contrary to his way of 
thinking, is, at beſt, hypothetical, moſt probably 
erroneous. This, no doubt, is the ſhorteſt way 
of deciding the matter againſt me; for if he had 
not condemned me till he had proved me erro- 
neous, I ſhould at preſent have been uncon- 


demned, as well as unapprehenſive of danger. 


The Reviewer then adds, though without ſee- 
ing it neceſſary, © that to raiſe a ſyſtem on the 
old obſolete doctrine of Stahl, a doctrine now 
« forſaken, probably, by every Engliſh chemiſt, 
is at leaſt an adventurous, we think a dangerous 


attempt.“ 


The remark, with reſpect to me, was, indeed, 
not neceſſary ; for the ſyſtem I propoſe, is, foto 
cælo, different from that of Stahl. I have, it is 
true, retained the old names, rather than be fo 
particular as to fabricate new ones ; but the ideas 


have affixed to each principle, and the expla- 
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nations J have given of the laws by which they 
are governed; the modes of arrangement, two of 
them in certain ſtates aſſume; their various pro- 
perties, electrie, magnetic, atmoſpheric, &c. 
de pending upon the degree of excitement they 
receive from the two principles not poſſeſſing the 
property of arrangement, &c. takes away every 
reſemblance to the ſyſtem of Stahl, or to any 


other ſyſtem hitherto propoſed. 


Having now finiſhed the criticiſm I thought 
proper to write upon the opinions of the Critical 
Reviewers, reſpecting my publications, I ſhall 
only add, at preſent, that I think myſelf obliged 
by the attention already given to me, and ſhall 
think myſclt Ri:i more fo by any further remarks 
or objections they may have an opportunity of 


making in future. 


My attention is now called to 
THE MONTHLY REVIEW. 


My Reviewer, in this publication, hath regu- 


larly announced my tracts as they came in turn, 


(1 


and in general hath done little more. For what 
account he hath given of them I am obliged. It 
is a matter of no great account, with me, whether 
a Reviewer praiſes or diſcommencs, if he aſſigns 
no reaſon why he does the one or the other ; but 
whether he approves or condemns, if he will give 
his reaſons for it, I will thank him. 


The Monthly Reviewer hath made fo few re- 
marks upon any of the tracts in queſtion, that I 
have no opportunity of replying to any thing but 
his criticiſm upon my tract on the Properties of Matter, 
&c. as delivered in the Review for July, 1793. 


After giving a very general ſtatement of my 
principles, he mentions my objefting to bodies 
acting upon each other at a diſtance, or without 
contact, by means of immaterial ſpheres of attrac- 
tion or repulſion around or between them ; and ob- 
ſerves, that my own atmoſpheres ſeem to remove 
the difficulty only one ſtep farther; and adds, 


* for we cannot conceive how either of his fluids can 


* arrange itſelf in right lines, in every direction, 
** unleſs its parts either be previouſly in contact in 
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ce every direction, (which cannot be ſuppoſed) or 


.« elſe attract one another without contact; and 


« when the two fluids are mixed together, and 
te each of them ſeparately to be ſo arranged, the 
* difficulty is doubled.” 


A little attention might have prevented this 
gentleman from making the objection above re- 


cited ; becauſe, if properly conſidered, it hath zo 


force whatever. 


The arrangement he ſpeaks of never takes 
place, but when one of the fixed principles, in an 
active, or diſengaged ſtate, meets with that ac- 
tive principle with which it hath an affinity, diſ- 
engaged allo, or in a ſtate of flight combination : 
the circumſtances in-which they meet, are always 
accompanied with agitation ; and it is, therefore, 
impoſſible that particles of the active principle in 


queſtion, ſhould not continually be preſenting 


themſelves to the fixed particles around which 


they are perpetually moving, or to the lines of 


ſimilar particles already arranged around them; 


in conſequence of which, the fixed particles gra- 


” 
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deally acquire their extent of atmoſphere by ap- 
poſition, as the active particles progreſſively come 
in contact. Were it not neceſſary that the par- 
ticles ſhould be in contact to enable the fixed par- 
ticle to attract them into arrangement, no reaſon 
can be aſſigned why chemical changes are not in- 
Aantaneous; for ſo ſoon as a fixed particle of mat- 
ter is expoſed to the active principle with which 
it becomes aeriform, or is even in the vicinity of 
it, if its attraction were a power acting at a diſ- 
tance, it would (let what might interpoſe) draw 
thoſe active particles around it, and inſtantaneouſſy 


become aeriform, which is not the caſe. 


Permit me to cite an example.---The calx of 
mercury is compoſed of the earthy part of the 
mercury and the acid principle. If this calx be 
ſubjected to the action of fire, which is com- 
poſed of æther and phlogiſton, ſo long as the 
fire remains entire, it mechanically, as it were, 
ſeparates the earth of the mercury from the acid 
principle; in that ſtate as the acid can no longer. 
exert its natural force of attraction upon the earth, 
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it is perfectly at liberty to attract the ethereal part 
of the fire with which it hath an affinity. 


It would be ridiculous to ſay that it cannot at- 
ttact this æther, without immaterial ſpheres of 
attraction extending to a diſtance, ſince the fire 
is in perpetual motion, and fo abundant that at no 
inſtant of time can it be ſuppoſed thar particles 
of #ther are not immediately in contact with the 
acid particles; and if thoſe are taken into ar- 
rangement, freſh ſupplics of æther muſt continual- 
ly be coming in contact with thoſe already ar- 
ranged, till the acid particles, gradually, acquire 
their full extent of atmoſphere and become pure 
air; and, at the ſame time, and for the ſame rea- 
ſons, the earth of the mercury will have an op- 
portunity of attracting phogiſton; ſince that prin- 
ciple muſt, at all times, be preſent, and in con- 
tact with every particle. In ſhort, as the fire 
employed is in rapid motion, and abundantly 
preſent, a ſuperabundance of both phlogiſton 
and ether muſt, continually, be paſſing in con- 
tat with both the earth and the acid; and that ac- 
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tive principle to which either of them hath an affi- 
nity will be gradually attracted; while the princi- 
ple to which they have no attraction will paſs 


away unaffected; ſo that the difficulty propoſed 
amounts to nothing, and when doubled 1s nothing 


flill. 


The Reviewer then notices my aſſertion, that 
it is ab/urd to ſuppoſe that gaſes owe their aeri- 
form ſtate to caloric united with their reſpec- 
tive baſes, and mentions a flight argument or 
two which I had offered, but entirely paſſes 
over thoſe which prove my aſſertion to a demon- 
ration; and thus proceeds: * He mentions 
« many particular inſtances, all tending to ſhew 
{© that the acriform ſtate is not produced by an 
« atmoſphere of fire; but who ever thought 
ce that it was? When two bodies are ſaid to be 
« chemically united, it is never imagined that 
« either of them aſſumes the form of an atmo- 
« ſphere. When the Doctor himſelf ſpeaks of 
« two central points being drawn together into 
union, and of an acid and an alkali forming, 


“ by ſuch an union, a neutral compound, he 
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e furely cannot mean that one indivifible atom 
© forms an atmoſphere all round the other.“ 


I muſt confeſs that I little expected to find ſo 


unphiloſophical an argument brought forward in 
the Monthly Review. 


When a few drops of nitrous acid, or a few 
grains of the acid principle, by means of heart, 
are converted into air, and in that ſtate fill the 
receiver, they occupy a ſpace many thouſand 
times greater than before they were expoſed to 
the action of fire; conſequently, every particle of 
acid muſt be very diſtant from every other; and 
that diſtance muſt be the effect of an atmoſphere 
of ſome kind or other, ſurrounding every diff int 
particle of the acid principle. 


What then is this atmoſphere? t muſt ei. 
ther be fire itſelf, or ſomething forming a part of 
fire; or it muſt be ſimply a repulſive atmo- 
ſphere. 


If it be ſimply a repulſive atmoſphere, which 
each acid particle now poſſeſſes, it was acquired 


1 
from fire, and muſt be fire deprived of all its 
igneous properties, and acting merely as the cauſe 
of repulſion : but, that it cannot be, becauſe 
ſome of theſe repulſive atmoſpheres, while repul- 


ſive among themſelves, are evidently attractive to 
other repulſive atmoſpheres; as when an acid and 


alkaline air are mixed together; both of which 


are ſaid to owe their aeriform ſtates to caloric. 


The atmoſphere ſurrounding each acid particle, 
therefore, was obtained from fire, and muſt either 
be fire itſelf, or ſome principle acquired by de- 

compoſing fire: but it cannot be fire itſelf, be- 
cauſe it is evidently an atmoſphere poſſeſſing no 
properties in common with fire; and it cannot be 
fire which is changed in its properties by chemical 
union with the acid particles, becauſe by far the 
greateſt part of it is not in contact with thoſe acid 
particles, or nearly ſo; and, therefore, the changes 
effected by chemical union can afford no aſſiſt- 
ance in this caſe: beſides, if fire were capable of 
being deprived of all its ſpecific properties, ſo as 
to form itſelf into atmoſpheres around particles 
of acid, or of any other principle, ſtill, the for- 
I 


60 
Amer difficulty would remain. Why do ſome at- 


moſpheres of fire repel each other, and yet ara 
other atmoſpheres of fire in the ſame ſtate of repul- 
fon to each other ? 


0 


In fact, particles of acid do acquire atmo- 


ſpheres by expoſure to fire: thoſe atinoſpheres do 
keep the particles of acid far diſtant from each 
other, fo as to conſtitute an aeriform fluid: 
thoſe atmoſpheres cannot be ſimply a repulſive 
property: they cannot be fire; but they are ſup- 
plied by fire, and are, therefore, formed of ſome 
principle which forms an eſſential part of fire; 
and that principle I invariably call ether. The 
other eſſential part of fire, phlogiſton, is as readily 
attracted by the ant-acid, or alkalize principle, 
and ſurrounds it in an atmoſpheric ſtate, ſimilar 
to that in which the æther is in around the acid 
particles: in this aeriform ſtate, atmoſpheres of 
phlogiſion, or of ether, are repulſive among them- 
felves, lo far as reſiſtance may be called repul- 
ſion; bet, when mixed together, the. ethereal 
and phlogiſtic atmoſpheres will combine, and again 
form fire; leaving their reſpective baſes of acid 
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and alkali together, no longer aeriform, but in 


the ſtate of a neutral liquid. 


The Reviewer next notices my charging M. 
Layoiſier with aſſigning contrary effects to the 
ſame cauſe; as for inſtance, he ſays that mer- 
eury attrafts oxygen from caloric, when it is cal- 


cined in oxygen gas; and when it is revived, 


by heat alone, he explains it, by ſaying that ca- 


toric attracts oxygen from mercury. In theſe two 
concluſions, from the ſame premiſes, my Re- 
viewer ſays he can ſee nothing inconſiſtent ; 
but accuſes me of unfairly ſtating the caſe ; be- 
cauſe I did not add, that theſe contrary effects 
were produced by different quantities of heat 3 
although, by my own explanation of the ſame 
phenomenon, the difference in the degrees of 
heat was the cauſe of the difference of the re- 
ſults. 


[s there, then, nothing inconſiſtent in M. L.'s 
explanation ?!—Oxygen gas, he ſays, is formed of 
oxygen and caloric :---expoſe it, per ſe, to the 
intenſeſt heat, and it remains unaltered ; ; there- 
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fore, oxygen in that ſtate is fully ſaturated with 


caloric, 


Mercury, he affirms, is a ſimple body.---Oxy- 
gen will quit its caloric to combine with that 
mercury.---Expoſe the mercury and oxygen to a 

greater heat than in the former caſe, and oxygen 
will leave the mercury to combine with caloric. 
Now, I heſitate not a moment to fay, that this 
explanation is inconſiſtent, let who will think to 
the contrary ; becauſe it makes oxygen to quit 
its caloric to combine with mercury, and then, 
immediately, it will quit the mercury to com- 
bine with caloric, without affording any reaſon 
why its affinities to two ſimple bodies, ſhould be 


firſt one and then 1e other the moſt porverful. 


The quantity of caloric, neceſſary in the expe- 
riments in queſtion, affords no aſſiſtance ; the 
difficulty to be explained is why oxygen, at one 
time, is more attractive to mercury than to calo- 
ric; and, at another time, is more attractive to 
caloric than to mercury: the quantity of one 
principle cannot increafe the tozver of attrac- 
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tion which another principle may have to it; and 
it is univerſally allowed in chemiſtry, that two 
bodies combined together with a certain force of 
attraction, cannot be decompoſed by a third hav- 
ing a Teeaker affinity; conſequently, if oxygen 
hath a ſtronger attraction to mercury than it hath 
to caloric, it is inadmiſſible to ſay, that caloric 
can attract oxygen from mercury, be the quan- 
tity of caloric ever ſo great; for, by the ſame 
rule of reaſoning an alkali will attract an acid 
from a certain quantity of water ; therefore oxy- 
gen attracts alkali in preference to water: but, 
increaſe the quantity of water, and the oxygen 
then ought to quit the alkali to again combine 
with the water, which is not the caſe ; and, there- 
fore, every explanation upon ſuch principles of 
reaſoning are unphiloſophical. 


Beſides, oxygen, in the ſtate of pure air, is 
fully ſaturated with caloric: yet, its affinity to 
mercury is greater than to caloric : conſequent- 
ly, the addition of calorie, in any greater quan- 
tity, cannot have any effect in increaſing the na- 
tural power of attraction between it and oxygen; 
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it is contrary to every fact in chemiſtry, and un- 
philoſophical to ſuppoſe it. 


—— 


It is a fact, however, that mercury will at- 
tract the acid principle from pure air; and it is 
equally certain, that by means of fire the acid 
principle may be ſeparated from its combination 
with mercury; but it does not therefore follow 
that mercury is a ſimple body, or that caloric is an 
uncompounded ſubſtance; and that they are not is 
abundantly evident from the abſurdities which 
ariſe from ſuch a ſuppoſition. I therefore boldly 
aſſert, that Mr. L.'s explanation is inconſiſtent, 
and his principles inſufficient to explain the mat- 
ter in queſtion; and that though the difference 
in the reſults is effected by the different quanti- 
ties of heat employed, that difference is inappli- 
cable in his explanation, becauſe it cannot either 
zncreaſe or diminiſh the natural poꝛvers, or properties 
of ſimple principles; and, conſequently caloric 
by its abundance can neither increaſe the natural 
attraction of oxygen to itſelf, nor diminiſh the 
power of attraction. which oxygen naturally hath 


to mercury. I 
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Mercury is compoſed of an earth and phlogiſ. 
ton, attracting each other with a certain force: 
pure air is formed of the acid principle and 
æther, combined by a certain degree of attrac- 
tive power. If theſe be put together in proper 
circumſtances, the earth of the mercury attracts 
the acid principle, and its phlogiſton attracts the 
æther of the pure air; the calcination of the mer- 
cury fully proves that the force with which the 
earth attracts the acid, added to that with which 
phlogiſton attracts ther, zogether, act with a 
greater power than the ſum of the attractive 
powers of the earth to phlogiſton and of the acid 
to æther; conſequently, the mercury and pure 


air are decompoſed, and two new combinations 
are formed; the earth of the mercury unites with 


the acid principle and forms a calr; and the 
phlogiſton and æther, diſengaged from them, aſ- 
ſume the ſtate and properties of fire. 


Fire, as a compound, is poſſeſſed of proper- 
ties very different from thoſe poſſeſſed by its con- 


flituent principles, in their ſeparate ſtates ; by com- 


bining they loſe their atmoſpheric arrangement and 
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form a ſubtile fluid, capable of readily permeat- 
ing all bodies: nothing can prevent its paſſage 
through it; it enlarges the dimenſions of every 
body in which it is accumulated in conſiderable 
quantity; and, conſequently, is capable of infi- 
nuating itſelf, between the component particles 
of the compacteſt bodies; in this manner it acts 
upon the calx of mercury ; it infinuates itſelf be- 
tween the particles of earth and acid, and, when 
ſufficiently abundant to remove them from each 
other, being no longer in contact, their attraction 
to each other ceaſis. The caſe, with reſpect to 
affinities, now changes ; the earth and acid, be- 
ing no longer ſaturated with each other, exert 
their whole powers upon the principles of which 
the interpoſed fire is formed ; the earth attracts 
phlogiſton with a certain natural force, and the 
acid particles exert all their attractive powers 
upon the æther; theſe two powers combined, ex- 
ceed the ſimple force with which ther attracts 
phlogifton ; there is no other attraction to inter- 
fere, and, therefore, the fire ſuffers a decompo- 
ſition; the earth regains its phlogiſton and be- 
comes mercury, again poſſeſſing all its metallic 
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properties; and the acid particles acquire æther, 
and again aſſume the ſtate and properties of pure 


alr. 


Perhaps it may be urged, does not caloric do 
the ſame upon Mr. Lavoiſier's principles? Does 
it not ſeparate the mercury from oxygen, and 
then combine with that oxygen and form oxygen 
gas? I anſwer, no; upon M. L.'s principles it 
cannot be, If mercury is capable of taking oxy- 
gen from its full ſaturation of caloric, it certainly 
ought to be capable alſo, of keeping it, when it is 
poſſeſſed of it, from any quantity of caloric. If 
oxygen will ſeparate from mercury to combine 
with caloric ; mercury ought not to take it from 
oxygen gas; becauſe, then oxygen is in a ſtate of 
ſeparation and already combined with caloric, 
which ſtate of ſeparation it preferred to a combi- 
nation with mercury when actually combined with 
it, Ia ſhort, the principles of M. Lavoiſier, in 
no point of view, are free from abſurdities, and & 
have ſo fully demonſtrated the neceſſity of ad- 
mitting both phlogiſton and its counter-agent, or 
æther, in the tract preceding this Appendix, that 
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I cannot think it neceſſary to dwell longer upon 
the inconſiſtencies of the anti- phlogiſtic doc- 
trine, or the advantages and veracity of my own. 


I now come to conſider the firft and the only 
inconfiflency with which my own theory hath, hi- 
therto, been charged, that hath come to my 
knowledge; and this the Monthly Reviewer calls 
a real inconſiſlency with reſpe& to known fatts, 
which he ſtates in theſe words: © It is well known, 
* for example, that metals haye their ſpecific 
« gravity diminiſhed by calcination; now in 
et p. .52, metals conſiſt of earth and phlogiſton, 
« and calcination only takes away their phlogiſ- 
« ton which is their conſolidating principle: and 
jn p. 69, the ſpecific gravity of a body cannot 
cc poſſibly be either increaſed, or diminiſhed by 
« any quantity of phlogiſton added, or taken 
« from it. If the author means abſolute gravity 
(which we ſuſpect to be the caſe) the inconſiſt- 
« ency will ſtill be the ſame; for the ablolute 
« oravity of metals is known to be increaſed by 
« calcination, whereas the theory requires that it 


« be neither increaſed nor diminiſhed, phlogiſton 


6277 9 
« and æther being, according 4 to , men 
* * p e 


No, it fortunately happens, that inftead of 

this being a proof of the real inconfiſtency of my 
theory, it is, in fact, a proof of the real inattention, 
of my Reviewer; whoſe criticiſm hath been a 
little premature. He hath given his opinion upon 
my theory before he underſtood its principles; 
and charges me with an inconſiſtency which he 
could not have done, if he had either attended to 
the part in queſtion, or had read a few pages fur. 
ther; or if he had been in the mung 
with what I had publiſhed before. 


He ſays, that in page 52, I aſſert, that calcina- 
tion only takes away the phlogiſton which is the 
conſolidating principle of metaks---in page 52 
he will find no ſuch thing; it is there ſaid, that 
phlogiſton is the attraftive cauſe which keeps the 
earthy baſes of merals together, and that when 
they are deprived of phlogiſton, they loſe their 
compactneſs and metallic properties. Surely this 
is very far from ſaying that calcination only takes 
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away the phlogiſton of metals. I have, invari- 
bly, from the firſt promulgation of my theory, 
aſſerted, that when a metal is calcined, at the ſame 
time that it parts with its phlogiſton it attra#s 
and combines with the acid principle, ſo as to form 
a calx ; and in page 76 of the ſame tract he will 
find that very diſtinctly explained, with reſpect to 
the calcination of mercury in pure air ; the phlo- 
giſton of the mercury attracting and combining 
with the zther of rhe pure air, and paſſing away in 
the ſtate of fire; while the earth of the mercury 
uniting with the acid principle forms a calx :--- 
conſequently, the whole of this objection, this 
real inconfiftency reſolves itſelf into nothing: for, 
though the ſpecific gravity of the calx of mercury 
be leß than that of pure mercury, what is that to 
me, or my theory? It is not the ſpecific gravity 
of mercury only deprived of phlogiſton, but the 
ſpeaific gravity of a compound of the earth of mer- 
cury combined with the acid principle, which is 
leſs than that of pure mercury ; and, therefore, | 
cannot prove that mercury itſelf becomes ſpecifi- 
cally lighter by being deprived of its phlogiſton ; 
and, with reſpect to the ablolute gravity of me- 
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tals being increaſed by calcination, what is that 
to the purpoſe ? It does not prove that the metal 
becomes heavier by the loſs of phlogiſton, and is 
therefore perfectly inapplicable and nugatory ; it 
only proves that the earthy part of the metal, when 
combined with a quantity of acid, is heavier than 
the metal alone :-»-two ponderous bodies together 
weigh more than either of them ſeparately; a 
concluſion ſo evident that nobody that I know of 
ever did deny. 


In a few words, the writer of this objection to 
my theory will, I am certain, be convinced by 
what I have juſt now faid, that his objections 
were groundleſs, and his charge of inconſiſtency 
unjuſt, I by no means attribute it either to ma- 
levolence, or incapacity : I believe it was from 
inattention, and probably, in part, from taking 
up the idea that the author and his theory might 
be more eaſily cruſhed, than * he will 
find to be the caſe. 


His ſubſequent criticiſm of my laſt tract on 
Electric Atmoſpheres, admits of no particular 
T 2 
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reply ; he ſeems inclined to give up the Frankli- 
Ghian theory of deficiency and exceſs of the 
fame fluid, the abſurdity of which I have more 
than once completely demonſtrated; but adds, that 
my hypotheſis gives little light in the darkneſs in 
which the ſubje& is involved. This is the man- 
ner in which he receives the only theory which 
was ever given that embraces every phenomenon 
of electricity, and explains them upon ſimple 
and natural principles, with clearneſs and con- 
ſiſtency. My Reviewer confeſſes the inſufficiency 
of every other theory: he cannot deny the ſim- 
phcity of the principles upon which my theory is 
founded ; he cannot diſprove their exiſtence, nor 
the laws by which they are regulated, as they are 
taken from nature herſelf ; he cannot deny that 
they are at all times and in every circumſtance 
fully explanatory and perfectly conſiſtent ;—why 
then this repercuffive ſilence? A ſilence inter- 
rupted but once; and that once 44:51 the 
murmur of diſapprobation. 


0 Fhe ſubject is important, and this Reviewer is 
fo tifpoſed to object, that he hath made objec- 
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tions where no cauſe exiſts; and hath even be- 
trayed his own want of attention, through his ea- 
gerneſs to oppoſe me, as I have juſt now incon- 
teſtably proved: Why then not indulge a little 
here, upon ſo copious a ſubject ? 


Perhaps my Reviewer hath tried to expoſe the 
fallacy of my principles; perhaps he found no 
objections againſt them more cogent than thoſe 
he made before, which I have juſt now criticiſed 
upon; perhaps ſince he wrote theſe objective re- 
marks he may have re-conſidered them, and, on 
account of their futility, may be really aſhamed 
of them; and therefore, having no argument 


againſt me, he determined to pay me no attention, 
leſt, by a ſecond inadvertency, he ſhould be ſay- 
ing ſomething in my favour. This, for the honour 
of the fraternity, in which I feel myſelf intereſted, 


I hope is not the caſe; and beg, for the ſake of 
clearing up the matter, that the Monthly Reviewer 


will prove that he did not condemn” my theory 
without a cauſe, and that he did not withhold his 
objections to my principles, becaufe he had no 
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real objectlons to make, by bringing forward one 
ſolid argoment againſt them; and if more than 
one occurs to him, I will thank him to ſtate them 


all, in the moſt forcible manner in his power. 


Still, however, let me not be miſunderſtood ; 
though 1 am too well acquainted with mankind 
to pay that deference to names, or titles, which 
is only due to the validity of opinions, or the force 
of argument; and, conſequently, ſpeak with that 
plainneſs and confidence which every thinking 
man has a right to uſe, who is conſcious of the in- 
tegrity of his heart, of the veracity of his princi- 
ples, and of the goodneſs of his intentions ; yet 1 
by no means wiſh to be thought to harbour the 
leaſt degree of ill-will, with reſpect to the Monthly 
or Critical Reviewers ; I cannot ſuppoſe that they 
have paid that attention to the theory I have pro- 
poſed, which I have myſelf, New opinions are 
daily obtruded upon them; many of them are 
found to be mere conjectures, unſupported, and 
ſoon forgotten; z and this being their general fate, 
it is too natural to look upon every hypotheſis 


1 
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with the ſame incurious eye; and a theory which 
deſerves a better fate, may periſh for want of at- 
tention, indiſcriminately with thoſe which have no 
merit to recommend them. 


I again repeat it, that-to this inattention I at- 
tribute the miſconceptions of the Reviewers, and 
not to any illiberal views. If there be no illuſion 
in the matter, that conviction which renders my 
mind thus confident of the veracity of my princi- 
ples, makes me think them highly deſerving of 
the particular attention of every philoſopher; bur 
if there be a latent error which eludes my ſight, 
and infatuates my mind with viſionary ſchemes 
and vain ideas, let me requeſt of my Reviewers 
kindly to ſtep forward and place that error be- 
fore me, in open day, that I may be convinced 
of the fallacy of my theory, and thank them for 
recalling me from the devious paths of unfounded 
conjecture: and ſurely this will not be difficult 
if ſuch an error exiſts ; one clear, deciſive proof 
will be ſufficient, and more convincing than en 
thouſand bare aſſertions, without one ſound argue 
ment to ſupport them. | 
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To the Editors of 
THE ENGLISH REVIEW 
I feel myſelf greatly indebted ; they have allowed 
me an ample ſhare of their attention, and a con- 
ſiderable portion of their monthly pages. Their 
remarks are liberal and friendly, but ſhort, and 
requiring no particular reply. They ſeem to be 
well convinced of the imperfections of philoſo- 
phical theories, and of the great room there is for 
improvement; and for that reaſon have liberally 
Tent their affiſtance to bring forward a theory 
which is propoſed as an improvement, and is 
evidently, at leaſt, different in its principles and 
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conſtruction, from every other hypotheſis, by 
giving as complete a view of it as was poffible in 


a Review, and then leaving it to the confideration 
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of their readers; being well aſſured that if it has 


truth on its ſide, it ought to be both known and 
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attended to; and if it has not, their condemna— 
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tion is not neceſſary to fink it into oblivion. 
Condemning a theory becauſe it is founded on 
principles different from thoſe familiar to a Re- 
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viewer, is illiberal; and condemning it without 
aſſigning any reaſon, or without having any dect- 
five argument in readineſs to bring againſt it, is, 
at beſt, a dangerous proceeding, which they have 
very wiſely judged it prudent to avoid; becauſe, 
though it may prepoſſeſs their readers againſt it, it 
does not deſtroy its validity, which may, ſome 


future day, become manifeſt, to their confuſion 
and diſcredit. 


To the Writers of | 
Tux BRITISH CRITIC 


I have but little to ſay ; they have noticed my 
laſt tract on electric atmoſpheres ; but in very few 
words. They have their opinions, and I have 
mine: in ſome reſpects we differ.---I have given 
the reaſons upon which I have founded my opi- 
nions, and ſhall be obliged to them to ſtate theirs 
for objecting to them. They ſeem to be actuated 
by a ſpirit of freedom and candour, and I ſhould 
be happy in having an opportunity of attending 
to their remarks in detail. 
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The only Review with which I am acquainted, 
which remains to be ſpoken of, is 
Tur ANALYTICAL REVIEW, 
and the account of my elementary Principles of 
Nature, therein delivered, is now before me; the 
only opinion of the writers of that publication to 


which, at preſent, I have it in my power to 
refer. | : 


The Writer of that article charges me with he- 
retically denying matter the power of acting where 
it is not, by refuſing it the properties of attracting 
and repelling other matter, diſtant from itſelf, 
by means of immaterial powers : he affirms that 


my book is filled with unſupported conjectures, 


and abounds with words which convey no diſtinct 
meaning; and, therefore, earneſtly entreats every 
one carefully to avoid it, as the ſource of philo- 
ſophical infidelity, and as a bar to ſcientific attain- 


ments. 


Surely this is not criticiſm; but a happy ſpe- 
cimen of that highly-flavoured fruit which is pro- 
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duced when an intolerant ſpirit is engrafted on a 

ſtock of ignorance! Every thing which I have 
written that militates againſt the opinions this 
Reviewer hath taken up, is unſupported conjec- 
ture, and unmeaning jargon ; and the author is 
pointed out as a peſt to ſociety, for publiſhing 
books which ought to be burnt by the common 
hangman, as containing principles imbued with 
the moſt deleterious qualities, wrought up into a 
theory ſo highly contaminating and virulent, as 
not to be even looked upon, without the danger 
of rendering the mind incapable of acquiring a 
valuable ſtock of philoſophical knowledge; by de- 
praving it to ſuch a degree, as to belieye that 
matter cannot act where it is not, and that imma- 
terial ſpheres of attraction and repulſion, ſur- 
rounding every particle of matter, are neither 
conceivable, demonſtrable, philoſophical, nor ne- 
ceſſary, as the author impiouſly proves, both by 
reaſoning and analogy ; ridiculouſly contending 
that ſimilar effects ought to be referred to fimilar 
caules,; and, therefore, ſince attraction and re- 
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pulſion are evidently the effects of a ſubtile me- 
dium, extending from the body acting, to that 
acted upon, in an atmoſpheric ſtate of arrange- 
ment in electrical caſes, he wickedly and hereti- 
cally contends that attraction and repulſion in all 
caſes, ought to be conſidered as the effects of 
ſome ſuch ſubtile interpoſed medium, and in 
no caſe to be attributed to the contradictory 
and immaterial ſpheres of attraction and repul- 
ſion, ſurrounding every particle of matter and 
alternating with each other perhaps half a dozen 
times, as all true and orthodox philoſophers are 
bound to believe, according to the doftrine of 
the inſpired writers; and therefore, as this author 
raſhly calls in queſtion, and impiouſly diſbe- 
lieves all, and every part of this hidden myſ- 
tery of incomprehenſible, extended, immaterial, 
contradictory powers, let him be Anathema 
Maranatha |! 


Such are the ſentiments of this Analytical Re- 
viewer: who ſickers at the ſight of a man who 


audaciouſly dares to think for himſclf; and be- 
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comes infuriate F his temerity urges him to. ſpeat 
what he 4hinkss _ © 


Such are the ſentiments which diſgrace the 
cauſe of freedom; enſlave the mind by repreſs» 
fing the ardour of inveſtigation, and are better 
adapted to an inquiſition than to an Analytical 
Review. 


Should the writer of this article in the Analy- 
tical Review be till retained by the Editors, 1 
will take it as a favour if he will ſtate ane pointed 
argument againſt the principles I have propoſed; 
and, in return, I promiſe him, that I will for ever 
renounce my theory, if I cannot prove that argu- 
ment to be founded either in ignorance, or malevolence. 


But ſhould this illiberality be no longer adopt- 
ed, I ſhall be obliged to the Analytical Reviewers 
for any remarks they may think proper to make, 
with that candour and regard to freedom of in- 
quiry, which, at preſent, gives credit and cele- 


bricy to their labours. 
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Having now gone through the taſk impoſed 
upon myſelf, permit me, before I conclude, 
frankly to acknowledge that the attention which 
hath been paid to my opinions, hath, at leaſt, 
equalled my expectations; and the compliments 
which I have, occaſionally, received, are more 
than I looked for. * 


A prompt and univerſal adoption of a theory 
is, with me, no evidence in favour of its veracity, 
a clear and comprehenſive view of nature and her 
operations are not immediately deſigned for the 


million. 


With reſpect to the theory I offer, I Wiſh it to 
be tried by the ſevereſt teſts :—as it is univerſally 
applicable, if it be found unalloyed with inconſiſt- 
ency under the moſt rigid examination, why not 
adopt it? — But, if it will not bear the ſtricteſt 
ſcrutiny, no one will be more ready than myſelf 


to abandon it. 


My preſent deſire is, therefore, not to fee it 
embraced, but critically examined: and my at- 
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tention wall be awake, and my obligations due to 
every one, who will accurately conſider the ſub- 
ject and liberally propoſe his objections. 
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